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MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmetry "buonorus" (manee - Ouonorusi) Ha
ypOBHE cpenHero odumiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe dDenepaiabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konuenuuu mnpenojnaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHHUH (enepanbHoil paboueill MporpaMMbl BOCIIUTAHHUS.

VYueOusiii npeamer «buonorus» yrmyOnéanoro ypoBHs uzyuyeHus (10-11
KJIaCcChl) SIBJISIETCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHon obnactu «EcrecTBeHHO-
HayuyHbele TipeameThl». CornacHo mnonoxeHusM DPIOC COO mnpodunbHbIe
y4eOHbIe MPEeIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennaniun  00ydeHUST Ha YpPOBHE CpeaHEro oO0Imero oOpa3oBaHUS U
OpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIKM, CpEIHUM
oOIINM, CPEIHUM NMPO(PECCUOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems
KaXAbIH M3 O3TUX YYEeOHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH Ha
IPUOPUTETHOE pelIeHrue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3aj1a4, CBS3aHHBIX C mpodopHueHTanrel o0ydJalomuXxcss U CTUMYJIHPOBAHHUEM
UHTEepeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAaHMs, CBSI3aHHOTO C OHOJIOTHEH,
MEAMILIMHOM, KOJIOTHEH, ICUXO0I0THEN, CIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mpeamery "buonorua" naér npeacrtaBieHHE O
Helnu M 3ajJadax HM3ydeHusl ydeOHoro mnpenmera «buonorus» Ha yriryOn€HHOM
YpPOBHE, OIpenesseT 00s3aTenbHoe (MHBAPUAHTHOE) MIPEIMETHOE COAepKaHHUE, €To
CTPYKTYPUPOBAaHHME IO pa3feiiaM MW TEMaM, paclpeiesieHHe 10 Kiaccam,
PEKOMEHIYET MOCJIENI0BATEIbHOCTh HM3YyUEHUsl y4eOHOro marepuajia ¢ yd€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKH Y4eOHOro mpolecca,
BO3pPacCTHBIX OCOOEHHOCTEe oOyuwaromuxcsi. B mporpamme mno Ouojoruu
pealin30BaH MPUHIUI TMPEEMCTBEHHOCTH C H3yuye€HHEM OHOJIOTUHM Ha YpOBHE
OCHOBHOro  o0miero oOpa3oBaHus, Omarojmapss 4YeMy IpOoCMaTpUBaeTCs
HaIpaBJIE€HHOCTh Ha MOCJIENYyIOIIEe pa3BUTHE  OMOJOIMUYECKUX  3HAHUH,
OpUEHTHPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTMYECKOTO MBIIUICHHS, MPEICTAaBICHUNA O 310pOBOM 00pa3e KU3HH, Ha
BOCIMTaHHWE OEpeKHOT0 OTHOUIEHMS K OKpyKawolled NnpupoaHoi cpexe. B
nporpaMme o OMOJIOTMM TakXe IOKa3aHbl BO3MOXHOCTH Y4€OHOIO IpeaMera
«buonorusi» B peanmmzanuu  Tpeboanuit DPI'OC COO K mnIaHUPYEMbIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOydeHHUs U B
(GopMUPOBaHWM OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATENbHOW  NIE€ATEIHHOCTH
oOydarolmuxcsi M0 OCBOCHHUIO COJEpXKaHUS OWOJIOrMYECKOro O0pa3oBaHMsA Ha
YPOBHE CPEHEr0 0011Iero 00pa3oBaHusl.

VYueOnsblilt npenmer «buosorus» Ha YpoBHE CpeAaHEro oOiero o0pa3zoBaHUs
3aBepliaeT OMOJIOTMYECKOEe O0pa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha



pacuigpeHyde W yriayOJieHHe 3HaHWM 00ydaroluxcs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, SMOPHOJIOTUM U OHOJIOTUM Pa3BUTHA,
TeHETUKH, CEIEKIMN, OMOTEXHOJIOTUH, SBOIIOIMOHHOTO YUEHHS U SKOJIOTHH.

N3yuenune yueOHoro mnpenmera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJArOTOBKY OOYYAIOMIMXCA K MOCIEAYIONIEMY MOJIYYEHHUIO
OuoJioruyeckoro  oOpa3oBaHUsT B By3aX M OpraHM3alusX  CpPEIHEro
npodeccuonanbHoro o0pa3zoBanusi. OCHOBY €ro COAEpKaHHs COCTABIISET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TMOJYYEHHbIX MpPU  HU3YYEHUH  OOYyYaroLUMUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX Pa3/eloB OMOJIOTMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOJY4arOT pa3BuTHe. Tak,
pacmiMpeHbl U yriayOsjeHbl OHOJOTMYECKHE 3HAHHUS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJI MOCIEAYIOLIEro
BbIOOpa mnpodeccuu. Bo3mokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHWM ¢
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOTYYCHHBIMH OOYYAIOIIMMUCSA TPU U3YYCHUU
busuku, xumun, reorpadu 1 MaTEMATUKH.

CrpykTypa mporpammbl 1o yudeOHomy mpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBII ¥ 3BOJIIOIMOHHBIA MOAXOABl K M3YYEHHIO OHOJOTHUU.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliu, IBOJIIOIMU OPraHUYECKOTO MHpa Ha 3eMIle,
COXpaHEHHUs1 OHMOJOTMYecKoro pazHooOpa3us minaHeTsl. Tak, B 10 kiacce
U3YyYaloTCs OCHOBBI MOJIEKYJISIPDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTHUU U
OMOJIOTUM PA3BUTHUS, TEHETUKA U CEJIEKUUU, OMOTEXHOJOTHMH U CHUHTETUYECKOMN
OHMOJIOTUH, AKTyalU3UPYIOTCS 3HAaHMS OOydYaroIIMXCsi MO OOTaHUKE, 300JI0THUH,
aHatoMuu, Qusuosorun uenoBeka. B 11 kiacce wu3ydaroTcs HBOJIIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHUH U yUYeHHE 0 Ouocdepe.

VYyeOuniii npeamer «buonorus» mpuszBaH  00ecleUUTh  OCBOEHHUE
o0yJaronMMucss OMOJOTMYECKUX TEOPUN U 3aKOHOB, UAEH, MPUHIMUIIOB U MPABUI,
JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIyJIALUH,
OMOIIEH03a, SKOCUCTEMbI, O BBIIAIOIINXCS HAYYHBIX JOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX ACTIEKTaX OMOJIOTMYECKUX 3HaHul. J{is
pa3BUTHS M TOAJEpKaHUS HHTEepeca OOydaromuxcsa K OHOJOTMH Hapsiay co
3HAYUTENbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACPKAHUH MPOTrpaMMbl
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM HMHOW 00yiacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lenp u3yuenus yueOHoro npeamera «buonorus» Ha yrinyOnEHHOM ypOBHE —
OBJIAJICHHE  OOYyYAIOIMIMMHUCS  3HAaHUAMH O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHM3allM JKUBBIX CHCTEM pa3HOTO paHra U MNpUOOpeTeHHEe YMEHUM
UCIIOJb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECA K OMPENesIEHHON obnactu
npoeccCHOHaNbHON JIeATETbHOCTH, CBSI3aHHOM C OuoJIOrHel, Wi K BBIOOPY
y4eOHOT0 3aBeCHUS JJIsl TPOIOKEHUS OMOIOTHYECKOTr0 00pa3oBaHuUs.

JlocTmkeHne 1enu Uu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOnEHHOM YPOBHE 00€CTIEeUMBACTCS PEIICHUEM CIIeIYIONINX 3aa4:

OCBOEHHE 00YyYaroIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLIETIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUiIaxX, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSIX OMOJOTHUECKHUX CHCTEeM (KJICTKa,
OpraHu3M, NMOMyJIsALuUs, BUJ, ONOTreo1eH03, Ouocdepa); 0 BHLAAIOIINXCS OTKPBITHSIIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B OMOJIOTHY;

O3HAaKOMJIEHHWE OOYy4YaromMXcsd € METOJAAMHM TO3HAHUS >KMUBOW TMPUPOJIBI:
UCCJIEIOBATEIbCKUMH  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJISpHOU U
KJIETOYHON OMOJIOTUM, SMOPHOJIOTHM U OHOJIOTHMHM pa3BUTHUSA, TCHETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTMH, TaJCOHTOJIOTHUH,
9KOJOTMHM);  METOJaMH  CaMOCTOSITENIbHOTO  MPOBEACHHUS  OMOJOTMYECKHX
uccieoBaHuii B Jiabopatopur W B nOpupoge (HaOmroJeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIEIUPOBAHUE);

OBJIaJicHue OOy4YaloIMMUCA YMEHHUSIMHU: CaMOCTOSITEIBHO  HAaXOAWTbh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMALMIO; IOJb30BATHCSA
OMOJOTUYECKON TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLUMAIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMH
npobsieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH JAEATEIBHOCTU IO
OTHOIIECHUIO K OKpY’Xaroulel NpupogHOM cpene, COOCTBEHHOMY 310pPOBBIO U
3I0POBBI0  OKPYXaroIIMX JIoJel; OOOCHOBbIBaTb M COOIIOJAThb  MEphI
npouiIakTUKU MH(EKIIMOHHBIX 3a00J€BaHU, IpaBUia MOBEAEHUS B NPUPOJAE U
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHOM YKM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyalusiX TMPUPOJHOIO W TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HayUHbIE OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BUTHE Y 00yYarOIIMXCSl UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpOILIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTMH, pEIIAeMBIMH €10 MpoOiieMaMu, METOIO0JIOTHEN
OMOJIOrMYECKOTO UCCJIEI0BAHMS, IIPOBEJICHUS AKCIEPUMEHTATbHbBIX
UCCIIEIOBAHUM, pelIeHUs] OMOJIOTMYECKUX 3a/1a4, MOJEIMPOBAHNS OMOJIOTUYECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTaHUE Yy 00yYarOlMXCsl [IEHHOCTHOI'O OTHOILIEHUS K KUBOW MPUPOAE B
LEJIOM U K OTJEIbHBIM €€ 00BbEKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJOTUUECKOMH,
TeHETUYECKOM TPaMOTHOCTH, OOIEH KyJIbTypbl TIOBEJIEHUS B TPHUPOJIE;
MHTETrpallii €CTeCTBEHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHre  OOydYaloIMMHCS  KOMIIETEHTHOCTH B PAllMOHAJIBLHOM
MPUPOJIONOIB30BaHNHU  (COOJIOICHUE TpaBUJl TOBEJICHUS B TPUPOJIC, OXPaHbI
BUJIOB, SKOCUCTEM, OMoc(deprl), COXpaHEHUU COOCTBEHHOTO 3/0POBbS U 3/I0POBbS
OKpyXKaromux Jrofeil  (coOmrogeHuss Mep npoduinakTukyd — 3a00J7eBaHUMH,
oOecrieueHne 0E30MaCHOCTH >KU3HEACSTENIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUHN B MOBCEIHEBHOM )KU3HU;

CO3/JaHHE  YCIOBHI  JUIi  OCO3HAHHOTO  BbIOOpa  OOYYarOIIUMUCH
UHINBUY ATbHON o0Opa3oBaTeIbHOM TPaeKTOPHH, CIOCOOCTBYIOIIEH
noclieayonemMy mnpo(ecCHOHaIbHOMY CaMOOIPEIECICHUIO, B COOTBETCTBUHM C
WHINBUY ATbHBIMU UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO1iee unMcao 4yacoB, OTBEACHHBIX HA M3y4Y€HHE OMOJIOTHUH Ha yriyOJeHHOM
YPOBHE cpeaHero odiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

OT16op opraHu3anMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJIOTUH
OCYLIECTBJISIETC C YYETOM CHEUU(UKU €ro COJAEp KaHHs W HAMpaBIEHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
1po(heCCUOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTenbHBIM yCIIOBUEM MPU 00yUEeHUU OMOJIOTHH Ha YTi1yOJIEHHOM YPOBHE
ABJISIETCSI TIPOBEICHUE JIA0OPATOPHBIX M TIpakTU4YecKux pador. Takxke ydactue
o0y4Jaronnxcsi B BBINOJHEHUU NPOEKTHBIX M YYEOHO-HCCIEN0BATEIBCKUX PaldoT,
TEMaTUKa KOTOPBIX OMpENENsieTCs y4uTelIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepPHATbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COIAEPKAHUE OBYUEHUA

10 KIIACC

Conepxxanue mporpamMMmsbl, BBIIEICHHOE KYpCcuU8oM, HE BXOAUT B MPOBEPKY
rocyJ1lapcTBeHHOI utoropou arrecraiuu (I'MA).

Tema 1. buosiorusi kKak HayKka

CoBpeMeHHas OuoyIOrusi — KOMIUIEKCHasi Hayka. Kpatkas uctopus pa3BUTHs
ouosoruu.  buojmornueckue HAyKd W H3ydyaeMble HMMH  IPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAJHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCIECAOBAaHHS B
ouosoruu.

3HaueHue OMOJOTUU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyUHOMN
kaptuHbl Mmupa. IIpodeccun, cBszaHHbie ¢ Ouonoruen. 3HayeHUE OUOJIOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKA: MEIAUILIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBL.

JdemoncTpanuu

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, 1. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3p OmONIOTMH C JIpYyruMu Haykammy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTEMbI U UX U3y4YeHHUE

KuBbie cuCTEMBl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBAa KUBBIX
CHCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTh M LEJIOCTHOCTb,
CIOKHOCTh U YIOPSJAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CamMOOpraHU3alusi,
CaMOBOCITPOU3BEICHUE, PA3APAXKUMOCTh, USMEHUYMUBOCTD, POCT U PAa3BUTHE.

YPOBHH OpraHu3ali KUBBIX CHUCTEM: MOJIEKYJISIpHBIA, KJIETOYHBIH,
TKaHEBbIH, OpraHU3MEHHBIN, MOMYJISIITUOHHO-BUIOBOH, 3KOCUCTEMHBIN
(OnoreoueHoTnueckuit), ouochepusiii. Ilpouecchl, NpoucXondlIve B KHBBIX
cuctemax. OCHOBHbIC TpPHU3HAKH >KUBOTO. JKW3HB Kak ¢opMma CyIIECTBOBAHUS
Marepuu. Hayku, nzyyaroiine >KxMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yueHne KuBBIX cucTeM. MeTroasl Ouosiorndeckor Hayku. HaOmronmenwe,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIMsA, MeTaaHanus3. llonarue o 3aBucuMoOn u
HE3aBUCMMOW TiepeMeHHOU. [lnanumpoBanue skcnepumenta. IlocranHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIEHKA JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTatoB. [IpuumHBI HCKa)X€HUs pe3yNbTAaTOB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu



Tabmuupr u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpPraHU3ALMH KABOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB 4YejoBeuecKkoro opranuszmay, «buoreonenos», «buocdepa», «Meroabl
U3y4E€HUs )KUBOU IIPUPOJBDY.

OGopynoBanue:  jaboparopHoe  oOOpynOBaHWE  JUIsi  MPOBEICHUS
HAOJTIOICHHM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTuueckas padora «lcrnonp30oBaHUE pa3IUYHBIX METOAOB MpH
V3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTKku

Knerka — cTpyKTypHO-QYHKUMOHaJIbHAsI €QuHULA KuBoro. Kcropus
oTkpbITus kinetku. Padotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC NOJIO)KEHUS COBPEMEHHOM KJIETOYHOM
TEOPUH.

Meroabpl  MOJIEKYJSIDHOM M KJIETOYHOM  OWMOJIOTMM:  MUKPOCKOMNUS,
xpomatorpadus, 37meKTpodope3, MeToJ MEUEHbIX aToMoOB, AU GepeHInaTbLHOEe
HEeHTpU(yTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @uxkcuposannvix
K1emoK. DIEKTpoHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpetst: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DNEKTPOHHBI MHKPOCKOID,
«HMcTopust pa3BUTHSI METOJJOB MUKPOCKOITUIY.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, aekTpodope3, auddepeHnraTbHOe EeHTPUGYTUpOBaHUE,
[1LIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHAUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona m e€ posb Kak pacTBOpUTENsS, peareHTa, y4acTUE B CTPYKTYPUPOBAHUH
KJIETKH, TEeIUIOperyssiqui. MuHepanbHble BEIIeCTBa KJIETKH, UX OHOJIoruyeckas
poJib. Posib KATHOHOB M aHHOHOB B KJIETKE.

Oprannueckre BenlecTBa KIETKH. buosormueckue mnoauMepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpYKTyphl OenkoBoi Mojekybl. [lepBuunas
CTpyKTypa Oejka, NenTHAHas CBsi3b. BTopuuHas, TpeTUyHas, 4YeTBEpTUYHAsS
cTpyktypsl. Jlenarypamus. CsoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonornueckue QpyHkuu 6enkoB. /lpuonsi.



YraeBoasl. MoHOCaxapuabl, AMCaXapuibl, OJIMTOCAXapUabl U TOJIUCAXaPUIbI.
O6mmii 1aH CTpoeHHs U (PUBHKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GpyHKIMU YyriIeBOIOB.

Jlunuael. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, dhochoaunuabl, BOCKH, CTepouIbl. buonornueckue GyHKIUU
aunuaoB. OOLme CBONCTBAa OMOIOTMUECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK um PHK. CtpoeHne HyKJIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunuun xomruiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonornueckue gpynkuun JJHK.
Buner PHK. ®ynkuun PHK B kieTke.

Crpoenue monekyiasl AT®. Makpospruueckue cBszu B Mojekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue nykneozuompugocpamer (HT®). Cexsenupopanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKHE U OMO(PU3NUECKHUE HCCIACAOBAHUS
cocTaBa Y TPOCTPAHCTBEHHOW CTPYKTYphl OMOMOJeKyn. Moodenuposarue
CMPYKMypsl U QYHKYUi 6UOMONEKYI U Ux Komniekcos. KomnvromepHuiti ouzaun u
Opeanuyeckull CuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpauun

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «Pacrnipenenesue XUMHUYECKHX 3JEMEHTOB B HEXKHMBOU
npupojie», «PacrpeneneHne XuMUIEeCKUX JIEMEHTOB B )KUBOUW MPUPOIE.

Tabmuubr u cxembl: «llepuoguveckas TabaUIIAa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJbI», «BellecTBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYII
yriieBoioB», «CTpoeHne MoJIeKyn JUOuAoBY», «HyKIEMHOBBIE KHUCIOTBD»,
«Ctpoenue monekyasl ATDy.

OO6opyoBanue: XUMHYECKas TIOCya U 000py0BaHHE.

JladopaTopHasi padoTa «O0HapykeHHE OCIIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peakui».

JlaGoparopnass  paGora  «lccnemoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue 1 pYHKIMH KJICTKH

Tumel KIETOK: 3yKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.



CrpoeHue npokaproTruueckoi kietku. Kiierounas creHka Oaktepuil u apxei.
Oco0OeHHOCTH CTpPOEHUsI TEeTepOTPOPHOM U aBTOTPOGHON MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (byHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[Ina3zmatuueckas wmemOpana (mazmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcoOpT BELIECTB Yepe3 IMIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(mupdy3usa, obneru€énnas auddys3us), aKTUBHBIN (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponuniaeMmocts MeMOpaHbl. PabGoTta HaTpuii-
KaJIMEeBOr0 Hacoca. DHJOLMTO3: MUHOLMTO3, (paroruTo3. Dk3o01muTo3. Kietounas
creHka. CTpykTypa U QyHKIIMHM KJIETOYHON CTEHKU PACTEHU, rprOOB.

Huronnasma. Lluto3one. Llutockener. [IBuxenne nuromiazmbl. OpraHoubl
kiaeTku. OnHomMeMmMOpaHHBIE OpPraHOWIBl KIETKU: JHAOIUIa3MaTHuecKas CeTh
(BIIC), anmapart I'onbmku, JTU30COMBI, UX CTpoeHUE W (QyHKIHH. B3auMoCBs3b
OJIHOMEMOpaHHBIX OPraHouIOB KiIeTKU. CTpoeHue TpaHyJIspHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuil  (arpaHysispHBIA)  SHIOIUIA3MATUYECKUN
petuxkynym. CekperopHas QpyHkuus anmapata ['onbmku. Moougurkayus denkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopT
BEIIECTB B KileTKe. Bakyoinu pacTutenbHbIx KiaeTok. Kinetounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpraHOMWABl  KJIETKU:  MHUTOXOHJAPHUH,  IUIACTUIBL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKIUM MUTOXOHApPUN M TUiacTuia. llepBudHble,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIacThl, XPOMOIUIACTBI, JIEMKOIIJIACTHI BBICIIMX PACTECHUM.

HememOpanubie opranoupl kietkn CTpoeHrne W (QyHKIMH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Prubocomsl. IIpomesrxcymounvie Qunramenmeol.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBpbIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KneTouHbrit
ueHtp. CTpoeHMe U JBUKEHUE JKITYTHKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompyooukamu. Momophvie beaku.

SAnpo. O6onouka sipa, XPOMATHH, KapHOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pacmoyiOKEHHUE
XpOMOCOM B HUHTEppazHOM dnpe. Iyxpomamun u eemepoxpomamun. benaxu
XpOMaTWHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 Mmumose. Hoepmblil
mpauncnopm.

Knerounsle BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpauumn



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHHE 3YKApUOTHYECKOW KieTkn», «CTrpoeHue
XKUBOTHOW  KJIETKW», «CTpoeHHE  pacTUTEIbHOM  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKapUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTEPUATbHBIX KIETOK.

Jlabopatopnas padora «l3yyeHue CTpPOEHHS KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTHyeckas padora «l3yyeHrne CBOMCTB KIETOUYHON MEMOpaHb.

Jlabopatopnas pabGora «VccienoBanue IuiazMonnM3a M Jeria3Moiin3a B
PACTUTENbHBIX KIETKAX).

IIpakTuueckas  paGora  «l3ydyeHue  [OBMKEHUS  LUTOIUIA3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB U NpeBpalleHUe JHEPTUM B KJIETKe

AccUMMITALNS U AUCCUMUWIISILIMS — JIBE€ CTOPOHBI MeTabosn3ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIM U rerepoTpodHBIM. YyacThe KuUCIOpojJa B OOMEHHBIX
nmpoieccax. OJHepreTuyeckoe obecrneueHue KieTku: mpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBINA XapakTep peakluuidl KIECTOYHOTO
Metabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnnuus pepMeHTOB OT HEOPraHMYECKHX KaTaau3aTtopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (hEePMEHTATUBHBIX
peaKIuii OT pa3IMYHBIX (PAKTOPOB.

[lepBuuHbBIi CHUHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTes.
AHOKCUceHHbIll U OKCcueeHHbll Gomocunmes y obaxmepui. Ceemocoouparoujue
NUSMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CeroBas u TeMHOBasA ¢a3bl. Pomoodvixanue, Cs., C4. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3iandHbX (HaKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, KeIe300aKTepuu, CEpOOAKTEPHH, BOJOPOIHbBIE
OaxkTepun. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opokenus. [IpomykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTENH OOJIE3HEH.

AspoOHBbIe OpraHu3MBI. Oransl JSHEPreTUYECKOrO oOMeHa.
[ToaroroBuTeNbHBIN 3TaN. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WU KIETOYHOE JAbIXaHue. Pojib MUTOXOHAPHII B
npoleccax onongorunyeckoro okucnenus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHnoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmazer. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB mepes aHadpoOHBIM. DP(HEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoncTpanuu

[Toprpetst: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 1. Muruenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

OO6opymoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlaGopaTropnass padora «l3ydeHue  KATAIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopaTtopnass pabGora «M3ydeHune (HEepMEHTATUBHOTO PACIICTICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

JladbopaTopnasi padora «CpaBHeHue TporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBeHHass uHGOpMaLMs U peau3alus eé¢ B KIeTKe

Peakunn matpuuHoro cuHte3a. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKIUAX
MaTPUYHOIO CUHTe3a. Peanuzanus HacieacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuuHblii cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHbix PHK B 6uocunrtese Genka.
VYcnoBust Ouocunte3a Oenka. KoaupoBanue aMuHOKHCIOT. Posib pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapuoOT. Peryisiius akTUBHOCTH T€HOB y NpokapuoT. ['mmorte3a
onepoHa (®. XKaxo0, K. Mano). Monrexynapuvie mexanusmovl 3KCHpeCcCcuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
IIpoLIECCOB B KieTKe. KiieTounbli romeocTas.

Bupycer — Hexierounbie OpMBI )KU3HU U 00NHraTHbie mapasutbl. CTpoeHue
MIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogpazos.
Obpamnas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBanust yenoBeka, KUBOTHBIX, pacteHuid. CIINJ, COVID-
19, conmanbHpie U MEAUIIMHCKUAE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u ananuz 6onvuwiux maccugos («bigdatay)
CMPYKMYPHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonoeuu u meouyume.
lIpoepammupyemvie pynkyuu 6eakos. Cnocodowl 00cmasKu 1eKapcms.



JdemoHcTpanuu

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckuid.

Tabmuier n cxemsl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuii Kom», «Bupyche»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJICIIN BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KICTKHU

Knerounslii 1muki, ero mepuonsl W peryisamus. Wurtepdaza u MuTO3.
Oco0eHHOCTH TMpoLieccoB, MpoTekarommx B HHTepdaze. [loAroroBka KIEeTKH K
nenenuto.  IlpecuHteTmdyeckuii  (MMOCTMUTOTUYECKHUM),  CHUHTETHYCCKHH  H
MOCTCUHTETHUYECKUH (MPEMUTOTUYECKUI ) epUO bl UHTEP(A3HI.

Marprunbeii cunre3 JIHK — pemmkanwms. IIpunnuner pernmmmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUIAPAJJIEIBbHOCTD.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUIJIOWAHBIA W
rariougHbelii  HaboOpel  XpoMocoM. ['oMonoruusnsie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne xnetkn — wMuTo3. CTaauM MUTO3a M IPOUCXOAAIIME B HHUX

nporeccel. Tunel muto3a. Kapuoknne3 u nuTokrnHe3. buosiornueckoe 3HaueHUeE
MHUTO3A.

Perynsuus mutoTmyeckoro nukia kietku. [Iporpammupyemasi kiaeTodHas
ruoesp — arnomnTo3.

Knerounoe smpo, XxpoMocombl, (PyHKIIMOHANIbHAs TE€HOMUKA. Mexanusmul
nponugepayuu, ouppepenyuposxu, cmapernus u euberu xiemox. «l{ugposas
K1emKa» — buoungopmamuyeckue Mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanun

Tabmuier 1 cxeMbl: <«OKHM3HEHHBIH ITMKII KICTKW», «MmuT03», «CTpoeHHe
xpoMmocom», «Permukanusa JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenaparbl: «MUTO3 B KJIETKax
KOpEIIKa JIyKay.

JlaGoparopnass  paGora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTtopnas padora «Habmonenne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpernapaTax)y.

Tema 9. CTpoenue u QyHKIUM OPraHU3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOOEHHOCTH ~ CTPOCHHUSI M JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHbIE TpPUObI, OJHOKIJIETOUYHbIE
BOJIOPOCTH, Apyrue npoTucThl. KoJloHUANbHBIE OPTaHU3MBI.



B3anmocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3ma. [KaHW, OpraHbl M
cucTeMbl opraoB. OpranusMm Kak eauHoe uenoe. ['omeocras.

Txkanu pacrenuii. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeiIbHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U pacloNiOKEeHHs TKAHEH B OpraHax pacTEHUU.

TkaHW XKMBOTHBIX M YE€JOBEKAa. [HIbI XKUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COeTUHUTENbHAs, MbIlIeyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pAacmoJIOKEHUSI TKAHEW B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTaHOB )KMBOTHBIX U YenoBeKa. DyHKIIMHA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEN.

JIBmkeHne  opraHu3mMoB.  JIBHJKEHUE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOUHBIX PACTEHUM:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblledHas cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX paboTa.

[Iutanne opranusmoB. IlormomeHne BOABI,  YIVIEKMCIOrO Ta3a M
MUHEPAIBHBIX BEIIECTB pacTeHUsAMHU. lIuTtaHue XUBOTHBIX. BHyTpuUIIOI0CTHOE U
BHYTPUKIIETOYHOE NuUIIeBapeHHe. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble kenessl. llnmeBapurenbHas
CHUCTEMa YEIJIOBEKA.

Jlpixanue opranu3mMoB. J[Ipixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOoe npixanue. [[prxarenbHas HOBEPXHOCTD.
XKabepHoe u néroyHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUSl JIETKUX IMO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUL U
miekonuTaromux. Perymsmus apixanus. J{pixatenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHM3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHHUM.
TpaHncnopr BemecTB y JKHUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cuctema TMO3BOHOYHBIX JKMBOTHBIX U u4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOIUOHHBIC
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepla v €€ peryisius.

Brinenenne y opranusmoB. Beinenenuwe y pacrenui. Beigenenwme y
KUBOTHbIX. (CoKpaTuTenbHble Bakyoiu. Oprasbl BblaesieHus. PunbTpanus,
cekpenus U 00paTHOE BCAaChIBaHHWE KaK MEXaHWU3Mbl pabOThI OPraHOB BbIIEICHUS.
CB43b MOJIOCTHU TeJNa C KPOBEHOCHOW U BBIJCIUTEIIBHON cucteMaMu. Boiienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (QpyHKIHMOHUPOBAHUE
Hedpona. OOpa3zoBaHHEe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CHOpBI
OakTepuii M WUCTHI MNPOCTEHIIMUX. 3amuTa Yy MHOTOKIETOYHBIX PACTEHUH.
Kyrtukyna. Cpencrsa macCUBHON M XUMHYECKOM 3a1UThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NIPOU3BOIHBIE.
3amura opranusma oT Oosne3Hel. IMMyHHas cuctema yenoBeka. KieTouHb u
TYMOPQJIbHBIA UMMYHUTET. Bpoxa¢HHBIH W NpUOOPETEHHBIN crenupuIecKuit
UMMYHHTET. Teopus KiIoHaIbHO-cellekTHBHOro mmmyHnurera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxumocte u  perynsuuss |y OpranusmoB. Pazmpaxumocts y
ONHOKJIETOYHBIX Opranu3sMoB. Takcucel. PaszgpaxumMocts U perymsauus y
pacteHuil. PocToBbIE BelecTBa U UX 3HAYEHUE.

HepBHas cucrema u pednexkropHas peryiduus y XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEIbl. JBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUsI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OT/AEIBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. bezycioBHble U yCIIOBHBIE peIIEKCHI.

['ymopanbHas peryiasiuus M 3HAOKPHUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenme3pl HHOOKPMHHONW CHUCTEMBI M KX TOPMOHBIL. JleHCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM W SHIOKPUHHOW cucteMm. [ umotamamo-runodusapHas
cucrema.

JdeMoHcTpanuu

[Toprper: U. 11. I1aBnos.

Tabmuiplt u cxembl: «OIHOKJIETOUHBIE BOAOPOCHN», «MHOTOKIETOUHBIC
Bojopocnm», «bakrepumn», «lIpocrelimue», «Opranbl LBETKOBBIX PACTEHHI,
«CucreMbl  OpPraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembny, «CTpoeHue cTediisy,
«CTpoeHHE JHCTOBOM IUIACTUHKW», «TKaHM KMBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpl1euHas CHUCTEMAY,
«BplenurenbHas cUCTEMay, «IDHIAOKpUHHAsA cuUcTeMay, «CTpOeHHE MBIIIIbIY,
«mmynurery,  «KumiednonosioctHeie», «Cxema  TNUTaHUA  PACTECHHI»,

«KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHDY,
«Ctpoenue mnanapum», «BHyTpeHHee cTpoeHue M0kAeBOro 4epBsi», «HepBHas
cuctema poio», «HepBHas cucrema saArymkm», «HepBHas — cucrtema
npecMmbikatouuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MiIeKonuTaromux», «HepBHas cuctema uenoBeka», «Peduexcey.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONpENnapaThl OAHOKIETOYHBIX
OpraHu3MOB, MHUKpPOIMpENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTEHUM, repdbapuu
pacTeHHMil pa3HbBIX OTHAEJIOB, BIAXHBIE TNpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBeKa,
o0opyoBaHuE AJ1 JEMOHCTPALMH IOYBEHHOTO U BO3IYIIIHOTO MUTaHUS PACTEHUH,
pacHieTuIeHus Kpaxmalia U O€JIKOB Mo AeUcTBIEM (hepMEHTOB, 000PYI0BaAHUE IS
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHHI, MOJIEIIA TOJIOBHOTO MO3ra Pa3jNYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEH PaCTCHUIN».

JlaGoparopHas padora «/I3ydyeHue TKaHEW )KUBOTHBIX).

JlabopaTopHasi padora «3yueHre opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHHE 1 pa3BUTHE OPraHM3MOB

®opMbI pa3MHOXKEHHUsI OpraHM3MOB: Oecrosnioe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CHOPYJISLUS,
dparmeHTanMs, KIOHHPOBAHHE.

[TonmoBoe pasmuoxkeHue. IlooBble KIIETKHU, WM rameThl. Meio3. Craauu
Meno3za. [loBenenue xpomocoM B Meio3e. Kpoccunrosep. bruosornueckuii CMbICIT
Melo3a W IOJIOBOro Iporecca. Melo3 M €ro MecTo B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponspiieBoe pazBurue. ['amerorenes y KuBOTHBIX. [10JI0BBIE KEIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. Cnepmarorenes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofnoTBOpeHre W SMOpUOHAIBLHOE pa3BUTHE KUBOTHBIX. CHocoOsbI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPHOJIOTUs — HayKa
0 pPa3BUTHUM OPraHU3MOB. Mopgoeenez — 00Ha u3 21A8HBIX NPOOIEM IMOPUONOCUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguu >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpobOnenne. Tumbl  apoOieHus.
Hemepmunuposeannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munovi
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOIMTAIOMINX. 3apOJBIIICBhIC JIMCTKU
(racTpyssitius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMuoe
BJIUSIHUE 4YacTel pa3BUBAIONIETOCS 3apojbllia (SMOpPHOHANbHAS WHIYKIIHS).
3aknazka IUTaHa CTPOEHMS SKMBOTHOTO Kak pe3yslbTaT HEepapXUUYECKHUX
B3aUMOJICCTBUI Te€HOB. BrnusHue Ha >MOpPHOHANIBHOE pPA3BUTHE PaA3IMYHBIX
(aKkTOpOB OKpY’KAIOIIEH CPEIBI.

Poct u pasButhe kuBOTHBIX. IlocTamMOpuoHaNbHBIM Tepuoi. Ilpsmoe u
Henpsimoe pas3BuTue. PaszButne ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKWBOTHBIX. bHOJIOTMYECKOe 3HAaUEHHE MPSMOr0 W HEMPSMOIo



pa3BUTHSA, UX PACOPOCTPAHEHHE B MpUpojie. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX U YesioBeka. CTaanu moCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U uenioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTHYECKHE TTPOIIECCHI.

Pasmuoxxenne u pasutue pacrenuid. ['ametoput m cnopodur. Meiio3 B
KU3HEHHOM IuKIe pacTeHuid. OOpazoBaHue cHoop B IMpolecce Menosa.
l'amerorene3 y pacteHuid. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOE OIIOOTBOPEHHUE y IBETKOBLIX pacTteHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETryJISIIMA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsl: C. I'. Hapamun, X. [lIneman.

Tabmuubr u cxembl: «BereratnBHoe pasMHoOxeHHe», «Tumbl Oecmonoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIaMHIOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3sMHO)keHue ruapsy, «Menosy, «XpoMocoMmbly, «l'ameroreHes», «CTpoeHue
SIMIEKJIETKH U crepMmarto3ouia», «OCHOBHBIE CTaguu OHTOreHezay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButne wmaickoro xyka», «Pa3Burue capa”Hum,
«Pa3Butne nsArymkm», «JIBOHHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHHI,
«CtpoeHune ceMsH OJHOJOJbHBIX M JIBYJIOJBHBIX pACTEHUI», «KU3HEHHBIN UK
MOPCKOM  KamyCTbD», <«JKu3HEHHBIM UHKI MXa», <«KU3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OO6opymoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKICTOK U
CIIEpPMAaTO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «l3ydeHue CTpOCHHS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHUKPOIIpENapaTax».

IIpakTuueckas padora «BblABIeHUE MPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpPraHoB pPa3MHOKEHHUS BBICIIUX
pacTEHU.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

Ucropust craHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr T
Menpnens, I'. ne ®puza, T. Moprana. Poinp O0T€UECTBEHHBIX YUEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbnioa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapmieuenko, 0. A. @unmumuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTIOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.



OcHOBHBIE ~ METOABI  TCHETHUKHU: T'HOPUIIOTOTUYECKUM,  LUTOJOTHUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoncTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. W.
BaBunoB, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxembl: «MeTobl TeHETUKIWY, «CXEMbI CKPEIIUBaHUSD.

JladbopaTtopHasi padora «Jlpo3odmiaa Kak OOBEKT TI'€HETHUYECKUX

UCCIIEIOBAaHUI».
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHaenss — 3aKOH

eMHO00pa3us THOPUIOB TepBOTO MoKoJaeHus. [IpaBuno nomuaMpoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclleIuIeHUs IPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHOPUJIHOTO CKpeluBanus. [' unoresa 4ucToThl raMmer.

AHanmsupyonee ckpemnBanne. [[poMexyTOUHbIA XapaKkTep HACJIEIOBAHMS.
Pacmieruienne npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubGpuaHoe ckpemmBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUsI  IIPU3HAKOB. [{uTonornyeckue  OCHOBBI  JAUTUOPHUIHOTO
CKpEILIUBAHUSA.

CuemenHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuemieHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneTuka nosia. XpoMOCOMHBIN MEXaHU3M OIpPEAEIEHU oja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTepOraMeTHbIM IMoJ. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacinenoBanue Npru3HakoB, CHEIVIEHHBIX C ITOJIOM.

I'enoTun xak nenoctHas cucrema. 1InenoTponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KomnnementapHocts. Onucras. [lonumepus.

['eHeTHYECKUT KOHTPOJIb PA3BUTUs PACTEHUM, >KUBOTHBIX MU YEJIOBEKA, a
TaK)K€ (PU3MOJIIOTMYECKUX TMPOIECCOB, MOBEIECHHUS M KOTHUTHUBHBIX (YHKLIHU.
['eneTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTHYecKue acheKTbl KOHTPOJIS H
U3MEHEHHS HACJIeICTBEHHON MH(OpPMAIUU B TOKOJICHUIX KIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoit 3akoHbl Mennens», « Tpetuii 3aKkoH
Menpens», «AHanmu3upyrouiee ckpemuBanue», «HemoiHoe ITOMUHHpPOBAHUEY,
«CuersieHHOE HacleloBaHWE NPU3HAKOB Yy JApo30duibl»y, «l'eHeThka monay,



«Kapuotun denoseka», «Kapuorun npozodunb», «Kapuotunm nTuiisn,
«MHOKECTBEHHBIN alllIeIn3M», «B3anumoieiicTBUE T€HOBY.

OGopymoBanue: MoOAENIb JJIS JCMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJICHUS W pAacCHICIUICHUS TMPU3HAKOB, MOJENIb s
JEMOHCTpAallUM 3aKOHA HE3aBUCHMMOIO HAcJEJOBAHMUS MNPU3HAKOB, MOJENb JJIs
JEMOHCTpAallUM CILEIJICHHOTO HACIEIOBaHUs IMPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpo3zoduiay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEUIMBaHUs Y AP030(UIBD».

IIpakTnueckas  paGora  «l3yyeHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeasl npu  (popmupoBaHuM (PeHOTHUIIA.
N3MeHunBOCTh pU3HAKOB. KauecTBEHHbIE W KOJIMYECTBEHHBIE NMPU3HAKU. Busl
M3MEHUMBOCTH: HEHACIICACTBEHHAS U HACIIEICTBEHHAS.

MopaudukannonHas W3MEHYMBOCTh. Ponab cpembl B (OpMHpPOBAHUU
MOIU(PUKAIMOHHON M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa Moau(dUKAIMOHHON
U3MEHYUBOCTHU.

['eHoTunnyeckass 3MEHUYNBOCTh. CBOKWCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYUBOCTH: KOMOWHATUBHAS, MYTAIIHOHHAS.

KomOunaTnBHAsT W3MEHYMBOCTH. Meio3 W TOJIOBOM TMpoIecC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIbh KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IAHUU
TEHETUYECKOr0 Pa3Ho00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHabl MyTaluil: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBbIE MyTalMHU. SInepHble WU
quToIa3MaTuyeckue Myrtanuu. CoMaTUYECKUE U MOJ0Bble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl HW HX BIHWSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HaciencTBeHHo u3MeHunBoctyd (H.W. BaBunoB). BHesdnepHas M3MEHYMBOCTh U
HACJICICTBEHHOCTb.

OnuceHemuxa U 9NUSEHOMUKA, pOJb dNUSEHeMUYecKux @axkmopos 6
Hacn1e008aHUuU U U3MEeHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumer u cxeMbl:  «Buasl  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MEHYUBOCTDY, «KombunaruBHas U3MEHYUBOCTDHY, «Merosy,
«OnnonoTBopeHuey, «I'eHeTu4YecKue 3a00JIeBaHus YyeloBeKay, « Buabpl MyTaimiiy.



O6opynoBaHue: KUBblEe U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (potorpaduu) )KUBOTHBIX C Pa3TUIHBIMUA BHIAMHA U3MEHIMBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJAU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psna U
BAPUALIMOHHOU KPUBON».

I[IpakTuueckass padora «Myrtauuu y Jpo3oduibl (HaA TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eneTuka yesoBeka

Kapuotun yenoBexka. MexayHapoaHas IporpaMma HUCCIEOOBAaHUS TE€HOMA
yenoBeka. MeTonbl  M3Yy4E€HUsT TE€HETHMKH  YEJIOBEKAa: TIeHEaJOTHMYECKHA,
ONMM3HEIOBEIN, IIMTOr€HETUYECKU, MOMYJIALIMOHHO-CTAaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIA!
IIOJITHOT€EHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I[P-ananu3a. HacnencrtBennbie 3a001eBaHus yeinoBeKa. [ eHHbIe U XPOMOCOMHbBIE
Oone3Hu denoBeka. boyie3HW ¢ HACIEACTBEHHOW MPeapacroyioKeHHOCTHIO.
3HaYeHHE MEAUIWHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a0oneBaHui 4YenmoBeka. MeanKo-TeHeTuYecKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHSTHE «TEHETHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEHOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bu3HYeCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karomieil cpenl. [ eneTnueckas
IIPEIPACIIONIOKEHHOCTD YEJIOBEKA K NTaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «KapuoTun uenoBekay, «MeToJbl U3yueHUs] TeHETUKU
yesoBekay, «I'eHeTnueckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTuuyeckas padora «CocTaBlIeHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Celekuusi OpraHu3MoB

JlomecTuKanus M CEJIEKUUA. 3apOKICHUE CEIEKIMH M JOMECTHUKALMH.
VYuenue H. WM. BaBunmoa o IleHTpax mnOpouCXOoXACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHUW. Ponp ceneknuu B CO3JaHUM COPTOB PACTEHUN W TMOPOJ]
#®UBOTHbIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HaclieACTBeHHOM wu3MeHunBocth H. WM. BasunoBa, ero 3HaueHue A
CEJICKIIMOHHOM paboThI.

Meroabl ceneKIMOHHOM paboThl. McKyccTBeHHBIM OTOOp: MacCoBbIA U
VIH/INBU1y AJIbHBIM. DTarbl KOMOWHAIIMOHHOMN CCJICKIIUU. HUcnsiTanne
MPOU3BOAMUTENEH MO TOTOMCTBY. OTOOp 1O TEHOTHIY C TOMOIIBIO OIICHKU
¢dbeHoTHNna MOTOMCTBA U OTOOP 1O TE€HOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ — CEJIEKIMOHHOW  padoThl.
PannanmoHHpIl 1 XUMHYECKUNA MyTareHe3 Kak HCTOYHHUK MYTalui y KyJIbTYPHBIX



dopm opranusmoB. lcrnonb30BaHHE T€HOMHOTO pPENAKTUPOBAHHUS M METOJOB
pexomOuHaHTHBIX JIHK 1151 mosmydeHns HCXOAHOro MaTtepuania sl CEeNeKLIHUU.

[Tonmyuyenue MOJIUIUIONIOB. BryTtpuBuaosas rUOpUIU3AIINSL.
bnuskopoAcTBEeHHOE — CKpellMBaHWe, wWid  UHOpuauHr.  HepoacTBenHoe
CKpeuiMBaHue, win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rubpuauzanus. [Ipeononenue Oecruioaus
MEKBHIOBBIX THOPHUIOB. JIOCTIIKEHHS CEICKIIMU PACTCHUN U )KUBOTHBIX. «3enénas
DesoNIoOYUAY.

CoxpaHeHrEe M U3yYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX  poauWyed ISl CO3JaHUs  HOBBIX COPTOB W THOpPUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. /H3yuenue, coxpaneHue u  ynpaeieHue
2EHEeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX IHCUBOMHBIX
8 Yesax YAVUUeHUs CYUeCmeyiomux U co30anus HO8blX NOpPoo, TUHUL U KPOCCO8, 8
MOoM 4Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aAHUL,
nepeoosuvlx uoeti U nepcneKmueHbIX MmexHoI02UlL.

JdemoHcTpanun

[Toptpersi: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuirel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIAESHUSI U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHUX PSAJOB B HACIEACTBEHHOW WU3MEHUYHMBOCTH,
«MeTtoabl cenekiuny, «OTaanéHHas rudpuanzanus», «MyTtareHes».

JlabopaTopHnasi pabdora «/3yueHue coOpToB KyJbTYpHBIX PACTEHUN U TIOPOL
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHue METOAOB CEIECKIIUN PACTEHUIN.

IIpakTueckas padora «lIpuBrBKa pacTeHHI.

Ikekypeusi «OCHOBHbIE METOABI M JOCTHXKEHUSI CEJIICKIUH PACTEHUU H
KUBOTHBIX (Ha CEJIEKIINOHHYO CTaHIIHNIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTEeTHYECKas1 OMOJIOT U

OOBEKTHI, MCHOJb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHbIE W TKaHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 170'¢ XapaKTEepPUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHHe, TMOJIYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOAenue. Mukpoouonornyeckuii cuHte3. OOBEKTBI MHUKPOOMOJOTHMYECKHX
TexHonoruit. [IponsBoacTBo Oenka, aMUHOKUCIOT M BATAMHHOB.

Co3nanue TEXHOJIOTUH UM MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIBIO MMOJYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiepKalluX He BCTpeYarolrecs B Ipupoae OMOCUHTETUUECKUE Ty TH.



Knerounasa wnxkeHnepusa. MeToasl KynbTypbl KIETOK M TKAaHEW pPacTEHUU MU
KUBOTHbIX. Kpuobanku. ComaTtudeckass TruOpUAM3alUS W COMATHUYECKUM
smOpuorene3. lcnonp3oBaHWE TalIOWIOB B CEICKIHMHM pacTeHui. [lonyuenue
MOHOKNIOHANIbHBIX anmumein. Mcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
aumumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKIus
SMIEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SAEP KIETOK.
Texnonocuu 0300po6eHUs, KYIbMUGUPOBAHUSA U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass W Te€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomOouHanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmKeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M TI'€HHOM  HHYKCHEPHH.
DKOJIOTHYECKHE U ATHUECKUE MTPOOJIEMbl T€HHOU WHKEHEPHUH.

MenunuHckne onorexnojorun. [loctrenomHas nudposas meaunuHa. [T1P-
JUArHocTUKa. MeTaOoJOMHBIN aHalW3, TEHOLUEHTPUYECKUH aHajdu3 MpoTeoMa
YEeJIOBEKA JUISI OLEHKM COCTOSIHHS €ro 340pOBbf. VICIOJIB30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OmonmHkeHepus s pa3pabOTKU
(yHIaMEHTAIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/aHUS KOMILJIEKCHBIX
TKaHEW COYeTaHHWEM TEXHOJOTHM TPEXMEPHOro OUONMPHUHTHHTAa U ckaddomauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

Co3naHre BEKTOPHBIX BAaKIMH C IE€JIbI0 OOecredeHrs] KOMOMHHPOBAHHOMN
3amuThl OT Bo3Oyautenet OPBU, ycraHoBiieHHME MONEKYJISPHBIX MEXaHHU3MOB
dbynkuunonupoBanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIINX OCOOO OIACHBIE
3a001eBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «Mcnoap30BaHE MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KieTouHass nHxkeHepus», «[ eHHass HH)KEHEepUs».

JlabopaTtopnas padora «3yyeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IlomyyeHne MOTOUYHOKHUCIBIX TPOLYKTOBY.

JKeKypeuss  «bHOTeXHONOrMs — BaXKHEWIIAs MPOU3BOJMUTENIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOACTBO)».

11 KUIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NpeACTABJICHHI B
Onosoruu

OpomonmonHas Teopuss Y. JlapBuHa. lIpeanocsuiku BO3HUKHOBEHUSA
napBrHU3MAa. JKU3Hb U Hay4dHas aesaTenbHocTh Y. [lapBuHa.

JIBrkyuime cuiibl 3Booluu BUAOB 10 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHW3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH O0TOOD).



Odopmrnenue cunternueckot Teopun »HBomtouuu (CTD). HelrpanpHas
teopust sBomtonnu. CoBpeMeHHasi SBOJIOIMOHHAsE Ouosiorusa. 3HayYeHUE
IBOJIIOITMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apucrorens, K. JIunnen, K. b. Jlamapk, 9. XK. Cenr-Unep, XK.
Krosee, Y. aprun, C. C. UerBepukos, U. W. [lImansraysen, Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. JlunHHew)y,
«Jlectnunia xuBbIX cymiectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS
IpUCHOCOOJIEHH y pacTeHuid W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapupyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapBunay», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOeit», «MHoOrooOpasue KyiabTYpHBIX (GopM
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIECHUS JABWXKYLIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJIFOLIUNY.

Tema 2. MUKPO3BOTIOLHSA U €€ pe3yJIbTAThI

[Tonmynsiuus Kak 3I€MEHTapHasl euHUIA SBOTIONNU. COBpPEMEHHBIE METOIbI
OIICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl momyisiui. M3meHenue
reHooHJIa TOMYJSLMKA KAaK 3JIEMEHTAPHOE SBOJIOLMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPHI (IBWKYIIWE CHJIbI) SBOJIONWUA. MyTalMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpeld rTeHOB — ciydaiiHble
HEHAIpaBJICHHbIE HW3MEHEHMs 4YacToT ajieiaed B momymanusx. Oddexr
OcHOBarens. JIpgexkm Oymviiounoco 2opaviuika. CHUdCEHUe 2eHemuyecKo2o
pasznoobpazus: npuuunsl u cieocmsus. llposenenue s3gpgpexkma Opetigha cenos 6
oonvwux u  manelx  nonyaayusAx.  Mwurpauun.  M3omAuMs  HOMyJISIOUN:
reorpadudeckas (IpoCTPaHCTBEHHAs ), OMoIoTUYecKasi (PErnpolyKTUBHAS).

EctecTtBeHHBINT 0TOOp — HampaBisoomuil (akTop 3BOIOIUUA. DOPMBI
€CTECTBEHHOT0  OTOOpa:  JBWXKYIIMHA, CTAOMIM3UPYIOIIHUHA, pa3pbIBarOUIUi
(nm3pynTtuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco01eHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHMKPOIBOJIOLHUU.
Bo3nukHoBeHue — mpucnocoOieHudd y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocobieHnii y opranu3mMoB: MOpP(OIOrH4YecKue,
¢usnonornyeckue, - OMOXUMHUYECKHE,  ToOBeAeHUYeckre.  OTHOCHUTENBHOCTH
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepunm u crpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpPO3BOIOIMHU. M3omsauus — kitoueBod ¢daktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHU1000pa30BaAHMUS: aJIONaTPUUYECKOE (reorpaduueckoe),



CUMIIaTPUUECKOE  (SKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALUs,
rubpuan3zanusi). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Pons  sBontonMoHHOM OMooruM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: 6Mopa3zHooOpa3usi. MUKPOIBOIIOLMS M KOIBOJIOLMS Mapa3uTOB U MX
x035ieB. MexaHu3mbl (POPMUPOBAHUSL YCTOMUMBOCTA K aHTUOMOTHKAM U CHOCOOBI
O0pBOBI C HEW.

JdemoncTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Malip.

Tabmuubl U cxembl: «MyTauuoHHasT H3MEHYUBOCTBHY», «llomynsuuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BalinOepray, «JBuxyiine
CHJIBI 3BOJIOLUNY, «IKOJIOTHUECKas HU30JSAIUS MOMYJISALUNA CeBaHCKON (operuy,
«leorpaduueckast W30JAIUSA  JIMCTBEHHMIIBI CHOUPCKOW U JINCTBEHHHIIBI
naypckoi», «llomyasMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTeCTBEHHOTO 0TOOpa», «DopMbl OOpLOBI 3a CYIIECTBOBAHUE,
«nnycTpuanbHelii MenaHnu3m», «KuBble uckomaemelie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromast OKpacka KUBOTHBIX»,
«Duznonoruueckue amantranuny, «lIpucmocobIeHHOCT, OpraHu3MoOB U €€
OTHOCUTEIBHOCTBY, «Kputepun Buna», «Bunbl-nBoiinukn», «CTpykTypa Buia B
npupozae», «CrnocoObl BuIo0OpazoBaHus», «l'eorpapuyeckoe BUI00Opa3zoBaHUE
TpEX BUIOB JAHJBIIEH», «IJKOJOTHYECKOE BHJI000PAa30BaHME BHUIOB CHUHUID),
«ITonmumouel pacrenuit», «KamycTHo-peneunsiii ruopumy.

ObopynoBanue: repoapuu pacTeHU, KOJJIEKIIUA HACEKOMBIX, dyuesa NTHUI] U
3Beped C MpUMEpaMHu Pa3IUYHBIX NPUCIOCOOJCHUM, Yydesla NTHIl U 3Bepeu
pa3HBIX BHJOB, TrepOapuu pacTeHUM ONM3KUX BUIOB, 0OpPa30BABIIUXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnass paGora «BrbisiBIeHHEe H3MEHUYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JladbopaTopnass  paGora  «llpucrnocobieHuss  opraHu3smMoB M HUX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTDY.

JlabopaTtopnas pabora «CpaBHeHHE BHJIOB IO MOPQOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boouus M eé pe3yabTaThl

Meronpl  HU3ydeHUA ~ MAKpPOIBOJIOLMHU. [laJIeOHTOIOrMYECKUE  METOJBI
u3ydyeHus odBomouud. Ilepexomusie ¢GopMbl U (UIOTCHETUYECKUE  PSAIBI
OpraHU3MOB.

buoreorpapuyeckue meTonabl u3ydeHus spostouuu. CpaBHeHue ¢GiIoOpsl U
dbayHbl MaTepuKOB U OCTpoBOB. buoreorpaduueckue obiactu 3emiau. Bujabi-
SHAEMUKHU U PEJIUKTHI.



OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJIbI U3YUEHUS
3BOMIOLMU. ['€HeTHYecKne MEXaHW3Mbl 3BOJIIOIMM OHTOIEHE3a M IMOSBICHUS
IBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAIOTMYHBIE  OpraHbl.
PynuvenTtapusle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUE  METOJbl  W3Y4YEHHUsS  HBOJIIOLUU.
I'omonoruunsie reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (DUIOTEHETHUYECKHX
NEPEBHEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIFOLUS TEHOMOB.

OO01ue 3aKOHOMEPHOCTH (TpaBuiIa) PBONIONUU. [Ipunyun cmenvl GyHKYuUlL.
HeobOpartumocTs 3Boonu. AjnantuBHas paauaius. HepaBHOMEPHOCTb TEMIIOB
JBOJIIOLIUH.

JdemoncTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkenb.

Tabnuubl 1 cxembl: «DUIOTEHETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedanby»,  «Punuodutey,  «CemeHHbIE
nanopoTHUKW», «buoreorpadguueckne 30HBI 3eMin», «Jllpeiid KOHTHHEHTOBY,
«Penuktey, «HavampHble CcTaguu 3MOPHUOHAIBHOIO PA3BUTHA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHey, «PyAUMEHTBI»,
«ATaBU3MB», «XpPOMOCOMHBIE HAa0Opbl YeNOBEKa W IHMMMaH3e», «laBHbIE
HaIpaBJICHUS 3BOIOLUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJTIOLII.

OOopynoBaHue: KOJUIEKUUHU, repOapuu, MYJBSDKH HCKONAEMbIX OCTAaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunble runmore3sl NPOUCXOXKIEHUA KU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmus. [JloHayyHble IPEACTaBICHUS O 3apOKJIECHUU JKU3HU (KPEALMOHU3M).
I'unoresa NOCTOSIHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnasnnanmanwu, JI. [Tactepa. [IponcxoxaeHue xKu3HA U aCTPOOUOIOTHS.

OcHOBHBIE JTaIlbl HEOpPraHU4YECKOU 3BOJIFOLIUH. IImanerapHas
(reosoruyeckas) JBOJIONUSA. XHMHYECKas DJBOIIONUA. AOHOTEHHBIM CHHTE3
opraHnyeckux BemiectB u3 Heopranuudeckux. Ombit C. Mumnepa u I'. HOpu.
OO6pazoBanue moiaumMepoB U3 MoHoMmepoB. KoarmepBatHas rumoteza A. W
Omnapuna, runoresa nepsuyHoro 0ynapoHa k. XomnaeitHa, reHeTHUecKasi TunoTe3a
I'. Ménmnepa. Pubosumsl (T. Yek) u runoreza «mvupa PHK» V. T'mnbGepra.
dopmupoBanne MeMOpaH U BO3HUKHOBEHUE TMPOTOKIIETKH.

Hcropust 3emumm u Metonsl €€ u3yuyeHus. lckomaemple OpraHU4ecKue
ocrarku. ['eoxpononorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoxpoHosorus. ['eoxpoHoiornueckas mKana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHpie 3Tambl opranndeckoil sBoJirouuu. [losiBIEHWE W 3BOJIIOLIHS
MEPBBIX KIETOK. DBOJIOIUA MeTaboyn3Ma. BOZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJjoT TEPBBIX Ha 3emMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHUOTHI.

[TpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIUMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BOJIONMH BBICHIUX pacTeHud. OCHOBHBIE apoMop(ho3bl
pactenud. Beixoxm pacrenuii Ha cymy. [losBieHHE CIIOPOBBIX pACTCHUH U
3aBoeBaHne UMM cymu. CeMmeHHble pacTeHus. [IporMCXOXKIEeHHE UBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tambl BOJIONUHN KUBOTHOrO Mupa. OCHOBHBIE apoMopho3bl
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBbie XopaoBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA O3BOHOYHBIX.
[Ipoucxoxnenne amubuii u pentunuil. IIpoucxoxaeHue MIEKOMUTAIOIUX U
nturl. [lpuHnun xmoueBoro apomopdosa. OcBoeHrne O€CIO3BOHOYHBIMH U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3zButne xu3HM Ha 3emie MO 3paM U MEPHOJAM: apXeu, MpOTEepO30MH,
najgeo3oi, Me3030M, KailHo30il. OOmas  xapakTepuCcTHKa KIWMara U
reoJIOTHYeCKuX mporeccoB. [losBIeHHE W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yCIOBUS U BIMSHAE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HCHI Mponuioro. [IpuyunHbl u
CIEACTBUS MacCOBBIX BbIMHpPaHHWIl. COBpPEMEHHBIN SKOJOTMYECKUA KPHU3HUC, E€ro
ocobenHoctH. [Ipobiema coxpaneHus OnopazHoodpas3us Ha 3eMIie.

CoBpeMeHHass cuCcTeMa OpraHudeckoro mupa. [IpuHIHNBI KiaccupuKarmm
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHE IPYMIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xongeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiet u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
W3YUYEHHUIO CaMO3apoKIeHHs Ku3HmW», «Cxema ombiTa C. Mumiepa, I'. HOpwuy»,
«JTanbl  HEOPraHWYECKOW  »BomoLuMn»,  «l'eoXpoHoNOrMyeckass  ILIKauay,
«HaganpHble 3Tambl OpraHUYECKON IBOJIONUNY, «Cxema o0pa3oBaHUS IYKapHOT
nyTéM cumoOunoreHesza», «Cucrema XUBOM Npupoab», «CTpoeHuEe BUPYCAY,
«Apomopdossl  pactenmity, «PuHHOGUTEY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHOTOKJIeTOUHBIE BOJOpOCHW», «Mxwm», «llamoporHukn», «l 0JI0OCEMEHHBIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KHUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuleuHOMOI0CTHBIE,
«IInockue YEpBW», «YneHucToHOrue, «PBIOBIY, «3€MHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuney», «Miekonuraromme», «Pa3Burue Xu3Hu B
apxeuckou spe», «Pa3BuTue )KU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BUTHE KU3HU B
MaJIe030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pey», «Pa3BUTHE KU3HU B
KaitHO30MCcKOM 3pey», « COBpEMEHHAasi CUCTEMA OPraHUYECKOT0 MUPay.

OGopynoBanue: TepOapuyd PaCTCHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WUTJTIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia ITHI[ W 3BEpEW,
KOJUICKLIUH OKAMEHEJIOCTEM, IOJIE3HBIX MCKOMAEMBIX, MYJBSDKH OpPraHHMYEeCKHUX
OCTaTKOB OPIaHU3MOB.

Bupryaabnasa JaboparopHass padora «MoaenupoBaHuUE — OIBITOB
Munnepa—tOpu 1o n3yyeHuro abMOreHHOr0 CUHTE3a OPraHUYECKUX COEMHEHUN B
NEPBUYHON aTMochepey.

JlabopaTtopnass pabGora «/I3yueHue M ONKHCAaHUE MCKOMAEMBIX OCTAaTKOB
JOPEBHUX OPTaHU3MOB).

IIpakTuueckas padora «l3yueHne OCOOCHHOCTEM CTPOCHUS PaCTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTnuyeckas padora «l3ydeHue ocOOEHHOCTEW CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AHTPOIOIeHe3

Paznensl u 3agaun aHTPONOIOTHU. METOIBI AaHTPOIIOJIOT U H.

CraHoBiieHUE TPEJCTABICHUN O MPOUCXOXKICHUHU 4YeloBeKa. Penuruosnbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPHH.

CxoxncTBo yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHUE, (bU3M0JI0r0-OMOXUMUYECKUE,
noBesieHueckue. OTanyusl 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBL.

JIBrxymue cuiibl ((akTOpbl) aHTPOINOreHe3a: OUOIOrHYecKue, COIuanbHbIE.
CooTHoIeHrEe OMOTOTHYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJUM aHTpoIOreHe3a. PaHHWE dYenoBekooOpa3Hble 00€3bSHbI
(TPOKOHCYJIbI) M paHHUE MOHTHIBI — OOIIHME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
Mo/ie. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JroAch. UenoBeKk yMelnblid, IepBbIe
W3TOTOBJIEHUS OpyAuM TpyzAa. YemoBeKk NMpAMOXOASNIMN U NEPBBIM BBIXOJ JOJACH
3a mpemensl  Adpuku. YenmoBek reimenvOeprckuii  — 00mMA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOTO. YelloBEK HEeaHAEPTaIbCKUU
KAaK BUJ JIIOJEH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHUI 4YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a ImpeaenaMu AQpUKU.
[TameoreneTrka U NajneoOreHOMHUKA.



DBOJIIOLMSI COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOMYJISLUSAX
yenoBeka. MyTanmoHHBIH Tporiecc M noaumopdusm. [lomynsiuoHHbIE BOJHBI,
npeid reHoB, murpanus U «d(QQPeKT ocHOBATENs» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckue packl. IloHsatue o pace. boisbimme pacel: €BpoIleOHIHas
(eBpasmiickasi),  aBCTpajo-HETpouJHAas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(asmaTcko-amepuKaHcKas). Bpemss W ImyTH paccelieHHs 4YeloBeKa IO IUIaHETe.
EnvHcTBO  4yenmoBedyecknx — pac. HaydHas  HECOCTOSATENBHOCTH  pacu3Ma.
[IpucnocoOneHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpPYXaloleHd Cpebl.
Bnugaue reorpadguueckoil cpeapl M apeiida TreHOB Ha MOPQOJIOTHUIO U
(U3MOIOTHIO YeTOBEKa.

MexaucCiuIUIMHapHble  MeToAsl B (u3u4eckol  (OMOIOTHMUYECKOM)
AHTPOMOJIOTMU.  OBOJIOLMOHHAS ~ QHTPONOJOTHS W MMaJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJSINUMA. bHOoconnanbHbIe UCCIECAOBAHUS MPUPOABI YEIOBEKA.
NccnenoBanue K03BOMIOLUHY OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanun

[Toprpersr: Y. Hapsun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuupl u cxembl: «MeTolibl aHTpONONIOTUNY, «['0JTOBHOM MO3T YenoBEKay,
«YenoBekooOpa3Hble 00€3bsiHBbI», «CKENeT 4YelnoBeKa M CKEJNeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIUE CUJIBI AHTPONOTE€HE3a», « DBOJIIOLIMOHHOE
JIpeBO  uejoBeKay», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIIMNIY, «JleHnCcoBCKHM denoBek» «Heanaepranbubny, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl SBOJIOIUU YEIOBEKA», «Pachl 4eIOBEKay.

O6opynoBanue: MyJSDKM — OKAMEHEJIOCTEH, MpPEeaIMETOB MaTepUalbHON
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTuH C
MU(DOTOTHICCKUMU W OUOJEHCKUMH CIOKETaMH TPOWCXOXKICHHSI UEeJIOBEKa,
dboTorpadguu HaxoI0K UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET Ye0BEKa, MOJIENb
yepena 4YeNoBeKa M 4Yepena IIMMIIaH3€, MOJENb KHUCTH 4YeJOBeKa M KHUCTHU
HIMMIIaH3€e, MOJIEJIM TOpCa MPEAKOB YEIOBEKA.

JlaGopaTtopnas pabora «M3yueHue OCOOEHHOCTEH CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTHyeckas padora «/3ydeHue F3KOJOTHUECKUX aJanTalui YeI0BEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOUICHUSIX OPraHM3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKpY:Kamollei cpeaoi

3apoxxaeHue u pa3BUTHE 3Kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenbl u 3agaum
3KoJIoTHH. CBS3b KOJIOTUU C IPYTUMH HAyKaMH.



Meroabl 3konoruu. IloneBbie HaOMOAECHHS. DKCIEPUMEHTHI B SKOJIOTHU:
OpUpOAHBIE W JlabopaTopHble. MoJenupoBaHWE B HKOJOTMU. MOHUTOPHUHT
OKPY>KaroIeH CpeIbl: JIOKAIbHBIN, peTHOHAIILHBIN 1 T100aTbHBIN.

3HaueHUE DOKOJIOTMYECKUX 3HAHUM JUIA  4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHUE KAaK OCHOBA CBS3E€M 4YeNOBEYeCTBA C NpUpoJoil. PopMupoBaHue
JKOJIOTUYECKOM KYJbTYPhI U KOJIOIMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanun

[Toptpetsr: A. I'ymGonbar, K. ®. Pynse, H. A. CeseprioB, 3. I'ekkensb, A.
Tencnu, B. H. Cykau¢s.

Tabmuubl u cxembl: «Pazgensr skomorun», «Metoasl skonoruny, «Cxema
MOHHUTOPHUHTIA OKPYKarOLIEH Cpeibl».

JlaGopaTopHasi padora «3yuenue METOJ0B AKOJIOTHYECKUX
VICCIICIOBAHUIY.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

DKkoJyiornyeckre (PaKkTopbl U 3aKOHOMEPHOCTH X AeictBus. Knaccudukamms
AKOJIOTMYECKUX (PAKTOpOB: abHOTHYECKHE, OMOTUYECKUE, aHTponoreHHbie. Oomue
3aKOHOMEPHOCTH JEHCTBUA 3Koyiorrueckux ¢akrtopos. IIpasuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid Qaxrop. JeicTBue
pa3HbIX YYaCTKOB COJIHEYHOI'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHTrHaJbHass poJib CBETA.
DoTOoNepPUOaN3M.

Temneparypa kak nskonorudyeckuid (axrop. [lelicTBue TemmepaTypbl Ha
OopraHu3Mbl. [IOMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak skojormyeckuin (aktop. Ilpucmocobinenus pacTeHU K
nojJiep ka0 BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucnocoOnaeHust sKUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HAa36MHO-BO3JYyIIHAs, MMOYBEHHA,
[NIyOMHHAasT  MOANOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  PU3HKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHus oOpraHu3MoB. [lpucrnocoOneHus OpraHu3MoOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putrmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuHbBIE U
rOJU4YHbIe PUTMBL. [IpHucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (QopmMme.
Kuznennsie popMbI pacTeHUM: IEPEBhs, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBbIE (HOPMBI >KUBOTHBIX: THAPOOHUOHTHI,
re00MOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue  daktopel.  Bumbpl  OMOTHMYECKHMX  B3aUMOJCHCTBUIA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomneparus,
MYTYyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). Herpoduueckue
B3auMoOJIeHCcTBUSL  (Tommueckue, (opuueckue, ¢dadpudeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHWS OpPraHW3MOB B Cpere
obutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdeMoHcTpanuu

Tabmuiel U cxembl: «OKojoruyeckue ¢aktopb», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TemIoKpOBHbIC
XKUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHHS OpraHuU3MOB», «buojOrMYecKkue pUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KusHeHHble  (OPMBI  JKUBOTHBIXY,
«IKOCHCTEMA IMIMPOKOJIUCTBEHHOIO JIECa», « DIKOCHCTEMA XBOMHOIO Jiecay, «llenn
nuTaHus», «XumHudectBo», «llapasutusm», «KonkypeHuus», «CumOuo3»,
«KommeHncanuszmy.

ObopynoBanue: repbdapuu pacTeHU M S>KUBOTHBIX, MPUCIIOCOOJEHHBIX K
BIIMSHUIO PA3JIMYHBIX JKOJOTMYECKUX (haKTOpOB, TepOapuu CBETOJIOOUBBIX,
TEHENOOUBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETONIOOUBBLIC, TECHEIIOOWBBIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHMUS], TepOapUU U KOJUICKIIMU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX pACTEHUM, dyyena MTHUIl U 3Bepeil, repbapuu
pacTeHul, OTHOCSMIMXCA K rurpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMs JAHHBIX TPYIIN, KOJUICKIIUHA KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeax,
repbapur M KOJUJIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIAalONIUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSIM YCIOBUW IKU3HH, repObapuu u
KOJUICKIIUM PACTEHHM M >KUBOTHBIX PA3JIMYHBIX XKU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOIIMX B PA3IMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi paGora «BbIsBICHUE TMNPUCTIOCOOTICHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JladbopaTopHasi paGora «BBIIBICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBD».

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko10rus BUI0OB U NOMYJIANH

DOKOJIOTUYECKUE  XApaKTePUCTUKU  TOIYJISLHH. [Monmynsiuma ~ kak
ouosoruyeckas cucreMa. Poib HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOCHHOCTEHN OMOJIOTHH BUJOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyJysiiiuidi. OCHOBHBIE TIOKa3aTeAW TMOMYJISIIUU: YUCICHHOCTh, IUIOTHOCTD,



BO3pacTHAasi M TIOJOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIHUS.

DKoyioruyeckass CTpykrypa nomyiasiuud. OUeHKa YHUCICHHOCTH MOMYJISALUU.
JuHaMmuKa monyiasiuud U €€ peryysiius. buoTndecknid MOTEHIMAN MOIYJISLHH.
MonaenupoBanue TMHAMUKHA TonyJaiuu. KprBbie pocTa YUCIEHHOCTH MOIMYJISIIUH.
KpuBbie BbDKUBaHMS. Perynsius YUCIEHHOCTH MOMYJSUUA: pojb (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETHH BUIOB (T- U
K-crparerun).

[Tonsitue 00 sKojorMyeckod Humie Buaa. Mecrooburanue. MHOroMepHas
Mozenb sKojormyeckon Humm Jx.M. XaruymHcoHa. Pa3mepbl 3KOIOrMYECKOU
Hui. [loTeHnnanbHas U pealTn30BaHHAas HUIIIY.

Bua kak cucrema mnomynsuuid. Apeansl BHAOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJEHUS W MUrpaluid KUBOTHBIX. buosormyeckue
WHBA3UU YyKEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. 1. XarunHCOH.

Tabmuubl U cxembl: «IKOJOTHYECKUE XaPAKTEPUCTUKU TOMYJISIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa mHOIyasuun», «Bo3pacTHble  NHpaMuabl
nonyasanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMHU
opranuzmammn», «Moaeins 3konorndeckort Humu /. M. Xatunnconay.

O6opynoBanue: repOapruy pacTeHUM, KOJJISKITUN KUBOTHBIX.

JladbopaTopnasi pabora  «lIpucmocoGneHus ceMssH  pacTeHHH K
PacCeCHUIO».

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. Cszu Mexnay
OopraHu3MaMH B OHOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u cetd. AOUOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeMax. KpyroBopoT BEMIECTB U MTOTOK HEPTUU
B SKOCHCTEME.

OcHOBHBIE ~ TOKa3aTenud  JKOCUCTEMBbl. bumomMacca u®  OpOayKLMS.
DKOJIOTUYECKHUE TUPaAMU/IbI YU CEN, OMOMAaCChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. Dayxmyayuu.
HampaBnennbsie 3aKkOHOMEpHBIE CMEHBI COO0OIEecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnumakcHoe coobiiectBo. buopaznoobpasue u noiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbie IKOCUCTEMBI. JKOCUCmEMbL 03€P U peK. DKocucmemvl Mopel U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmeneu, nyCmbvitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpouneHos. Paznuums
MEKy aHTPOIIOT€HHBIMU U MPUPOAHBIMU IKOCUCTEMAMU.

VYpb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opojackas
braopa u dayna. CuHaHTpomnuzalus Tropojickol ¢ayHbl. buomorudeckoe u
X034MCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHII OPraHU3MOB B
aKocucTeMax. Ponb Kackaonozo 3gpghekma u 8ud08-30uhukamopos (Kirouesvix
8U008) 6 yHkyuonuposanuu sxocucmem. IlepeHOC IHEPrUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIMYJSLIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOTE€HHBIX BO3JECHCTBUM.

Mexanuszmul 6030elicmaus 3a2psA3HeHUll  PA3HbIX munoe Ha
CcyOOp2aHU3ZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUSL.
MeTto10510THsI MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOMOTEHHBIX YKOCUCTEM.

JdemoncTpanuu
IToptper: A. JIx. Tencnu.
Tabmuiet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «DKocucTeMma

UPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jjecay, «DYHKIIMOHAIBHBIC
TPYIIBEl OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEmIECTB B JKOCHUCTEMEY,
«llenyn nmutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAs TUPAMUIA YUCEID,
«IJKojoruyeckas nupamuaa OMOMacchly, «IKOJIOrHYecKas MUpaMuja SHEPTUNY,
«O0pazoBanue Oonotay, «llepBuunas cykueccus», «BoccranoBienue jieca nocie
nokapay», «I9KOCHUCTEMa 03epay», «ATpomeHo3», «KpyroBopoT BEIIECTB W MOTOK
IHEPTUU B arporieHo3ey», «[Ipumepsr ypOosKocucTem.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMH HACEKOMBIX, Uydena NTUIL |
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUM, aKBapUyM KaK MOJEIIb
KOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0o3KOCHCTEMBD».

JlabopaTtopnass padora «l3ydenue paszHooOpazusi MEJIKHUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX IKOCHCTEMAX).

IKCKypeust «IKCKYypCcHs B TUIUYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJ0JbHBIN UM TIOMMEHHBIN JTYT, 03€p0, OOJIOTO)».

IKCKypeusi «IDKCKYpCHUsl B arpo’KoCHCTeMYy (Ha MOJie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodasbHass 3KOCHCTEMA

buocdepa — oOmennanerapHas 000J0YKa 3€MJIM, TJ€ CYIIECTBYET WIH
CylIecTBOBaJa *U3Hb. Pa3BuTHe mpeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocepe. Obnactu 6uochepst u €€ cocras. JKupoe
BEIIECTBO OHOChEpsl U ero PyHKIINH.

3aKOHOMEpPHOCTH cyliecTBOBaHusa Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rI100abHOM 3KOCUCTEMBI. JMHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOTCOXMMHMUYECKHE IUKJIBI (Yriaeposa, a3ota). PUTMUYHOCTE sSIBJICHUMN
B Ouocdepe.

3oHansHOCTh Ouochepnl. [lonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENU, CABAHHBI,
IIyCThIHU, TPOITUYECKHE JIECA, BBICOKOTOPhA. KiMMar, pacTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (PyHKITHS )KUBBIX CHCTEM, OIICHKA WX PECYPCHOTO MOTEHIIAAA U
ounochepHbIX QyHKITHI.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuaackuii, 3. 31occ.

Tabmuiel u cxembl: «['eocdhepnl 3emin», «KpyroBopoT azora B HNpHUPOE»,
«KpyroBopoT yriepona B mnpupojae», «KpyroBopoT KHUCIOpPOJia B MPUPOACH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI Cyminy, «KiaumaTudaeckue
nosica 3emnn», «TyHapay, «Tairay, «Cmemannsiii gec», «IIIupokoancTBEHHBIM
necy, «Crenby, «CaBannay, «IlyctoiHsy, « Tponnueckuil gecy.

OGopynoBanue: repOapur pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. HestoBek M OKpyKa0OLIAs Cpeaa

DKOJIOTUYECKHE KpU3UChI M UX NpuunHbL. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpsizHeHHe BO3IyIIHOMW cpenapl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOUW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOT€HHOE BO3JCICTBHE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBIL.
Kpacaeie xnHuru. OcobGo oxpansemble mnpupoansie Ttepputopuu (OOIIT).
Boranudeckue caipl ¥ 300J10TUUECKUE TTAPKH.

OCHOBHBIE TPUHIUIBI YCTOWYMBOTO PA3BUTUSA YEIIOBEUECTBA U IPUPOIBIL.
PanmonansHO€  MPUPONOMONIB30BAHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pazHooOpasus 3emun. OOmMe 3aKOHOMEPHOCTH TIOOANBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3zBuTne METONOB MOHUTOPUHITA PAa3BUTHUS  OMACHBIX TEXHOTEHHBIX
nponeccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocoepezarowei u
KOHKYPeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u 6uopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugaroujue 00cmyn K
ungopmayuu no cocmoAHuro OMOeNbHbLIX 6U008 U IKocucmem. OcHovl



9Kopeadbunumayuu dKocucmem U Ccnocooos 060pvoObLl ¢ OUONOBDEHCOCHUIMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTNEM.

JdemoncTpanuu

Tabmuubr u  cxembl:  «3arpsisHeHHEe  aTMocepb»,  «3arps3HeHHe
ruapocdepb», «3arps3HeHre TouBbl», «llapHukoBwiii 3ddexT», «Ocobo
OXpaHsieMbI€ TPUPOTHBIC TEPPUTOPUI», «MOAETH YIIPaBISIEMOTO MUPAY.
ObopynoBanne: ¢doTorpaduu OXpaHIEMBIX PACTCHUN U KXUBOTHBIX KpacHou
kHuru Poccuickont @enepanuu, KpacHoW KHUTHM pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BUOJIOT'X HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
oOyJaronMMucs MporpaMM CpelHero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTrpaMMBbl 1O OMOJIOTUHU
BBIJICJICHBI CJICIYIOIIME COCTABIISIIOIIME: OCO3HAHUE O00YUYaIOIIUMUCS POCCUMCKOM
rpaXIaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CAMOONpENENEHUI0, Hamuyue Mmomusayuu K  OOydeHHI0  OHOJIOTHUH,
yenenanpaeienHoe paszeumue BHYTPEHHUX YOEKIEHUU JUMYHOCTHU HA OCHOBE
KITIOUEBBIX IICHHOCTEH WM WMCTOPUYECKUX TPATUIUN Pa3BUTHSI OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOIINUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTH LIEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAaMHU, NPUCYIIMMHU CHUCTEME
OMOJIOTMYECKOTO0  O0pa3oBaHUs, Haluyue HNpaBoOCO3HAHUS  DKOJIOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMA8UMb LETU U CTPOUTH )KM3HEHHBIE IJIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MIPOTPAMMBI 110 OMOJIOTHUU JTIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIHBHOCTH B COOTBETCTBHH C
TPaAULMOHHBIMUA POCCUMCKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIEcCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3ULMU JHUYHOCTH, NATPUOTU3MA U
YBAXKEHHS K 3aKOHY W IMPABOIMOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aUMHOI'0 YBa)KECHHS, OCEPEKHOrO OTHOIIECHUS K KYJbTYPHOMY HacCJIEAUI0 U
TpaJuLMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit dexnepanuu, npupone u
OKpY Xarouien cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus
JOJIKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA U OMBITA AEATEIBHOCTH B MPOIECCE PEAIN3alUN OCHOBHBIX HANpPABICHUN
BOCIIUTATENIBHON JIESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MOZHUIIMH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEUICHUN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLUAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOT'O BBINOJHEHHS
y4eOHBIX, TO3HABATEIBLHBIX W MCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU AECATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaK1aHCKOHU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOoMl Kpal, CBOK PoauHy, CBOW SI3bIK W KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEINIO U MaMITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BUTHE OWOJOTWW, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O 00IIIEeCTBA;

uneiHas yOexXIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IyXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOWIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LEHHOCTEH CEMEHWHOW JKU3HHM B COOTBETCTBUHM C
TpaauuusaMu HaponoB Poccuu;

4) 3¢cTETHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MNOHUMAHHE SMOLIMOHAIBHOTO BO3/ICUCTBHUS JKMBOM IPUPOJBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOU JINUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GopMHUpPOBaAHUSA KYJbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1aroNOJIyYHUsi:

NOHMMaHUE W peajdu3aluus 300poBOro M 0Oe3omacHOro oOpa3a KHU3HU
(310poBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpPaBUI U HOPM,
cOQTAaHCUPOBAHHBIM PEKUM 3aHIATHH W OTAbIXa, peryispHas (undeckas
AKTUBHOCTH), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPHU3MUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NMOHUMAHWE IIEHHOCTU TNPaBWUJ HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJACTBUN W HEMPHUSATHS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
AJIKOTOJIs1, HAPKOTHUKOB, KYpEHHs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEpCTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOM M COLUAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATD TaKyIO JI€SITEIbHOCTB;

MHTEPEC K Pa3InyHbIM cepaMm NnpodhecCHOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOp Oyaymed npodeccun U peanu30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
POTSHKEHUN BCEH KU3HU;

7) 3K0JI0TN4eCKOTr0 BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMSI;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphI: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OILIGHKM UX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KaroIIEU CPEBI;

OCO3HaHME TJI00ATIBHOTO XapaKTepa KOJOTUYECKUX MpoOieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJIOTHUU
3HAHUST W YMEHUS TpU pEHIeHUH Tpo0sieM, CBSA3aHHBIX C PalMOHAIbHBIM
IPUPOJIONIOIB30BaHEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUS B IPUPOJE,
HAIpPaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
PKOCHUCTEM, OHOChephI);

aKTUBHOE HENpHUSATHE JIeHCTBUM, TPUHOCAIIMX BpEl  OKpyKarouien
OPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUSA NMPENPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;



HaJIMYHUE€ PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OITbITA JIEATSIILHOCTH AKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIILHOW, KOMMYHHKATUBHOW M COIMAIBHOU
MPAKTUKE, TOTOBHOCTU K Y4aCTHIO B MPAKTUYECKOM JI€ITEIbHOCTH SKOJIOTHUECKOU
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOI'O HA JHAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIBCKOM KYJIBTYpPhl KakK CpEACTBA
B3aUMOJICMCTBUS MEXKY JIFOJIbMU Y MMO3HAHUS MUPA;

NMOHUMaHUEe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HAaHUsA €€ poJu B
GbOpMUPOBAaHUU PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpYKalollleM MHUpPE KaK O €JIMHCTBE IPHUPOJIbI, YeJIOBEKa U
o011ecTBa, B TMO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu mpolseM
COXPaHEHHS MTPUPOJHOTO PABHOBECHS,

yOSKJIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIi COBPEMEHHOM ITMBYWIIM3AIINH:
obecriedeHUsT HOBOTO YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE TMEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaThb pecypcHble  NPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obecrieueHusi  mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIBHOMY
WCIIOIb30BAaHUIO TPUPOJHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTAaHIAPTOB
JKU3HHU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHOJIOTMYECKUX 3HAHMM B IEIAX
NOBBIIIEHUs OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAayYHON T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydwaromuxcs, Gopmupyemon
IPU U3Y4YEHUH OHUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOAOB MO3HAHUA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJIL30BaTh TMOJydyaeMble 3HaHWUS [JIs aHajdu3a |
OOBSICHEHHUS SBJICHUN OKPY’KAIOIIETO0 MUPa M MPOUCXOMSIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIMNXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHHUS IS
pelieHus mpo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOCKTHYIO U UCCIIEAOBATEIBCKYIO JICATEIIbHOCTh MHANBUAYAJIBHO U B TPYIIIC;

TOTOBHOCTh W CIIOCOOHOCTh K  HENpEphIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHWUWA MO OWOJIOTUMU B
COOTBETCTBHHM C )KU3HEHHBIMU OTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorus
BKJIIOYAIOT: 3HAYUMble i1 (HOPMUPOBAHMS MHPOBO33PECHHS OOyJaArONTUXCS
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKAIOUINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKY METOMOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJIECHUE, MPOLECC,
cUcTeMa, Hay4HbId (pakT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIe/IOBaHUE,  HAOJIOJICHHE, W3MEpPEHHME, DOKCIEPUMEHT U  JpYyrue);
yHUBEpCaJIbHbIe y4eOHble JAeHCTBUS (IO3HABaTelbHbIE, KOMMYHHKATHUBHBIC,

pEryJsTUBHBIE), o0ecrieunBarone (dopmHpoBaHUE (yHKIHOHAIBHOM
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYarouuxcs; CIOCOOHOCTh
oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHBbIE YyueOHbIE JCHCTBUS B
IIO3HABATEIBbHON U COLMAJIBHON MTPAKTUKE.

B pesynaprate w3ydeHuss OWOJIOTMM HA YPOBHE CpPEAHETO OOIIETO
oOpazoBanust 'y oOyuwatomerocs OyayT chopmMupoBaHbl —IO3HABATEIbHBIC
yHUBEpCalbHbIe yUeOHbIE AEHCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAIbHbIC YUeOHbIC
JNEUCTBUS, PEryJATHUBHBIE YHUBEpPCAIbHBIC YyueOHbIE JEWCTBUS, COBMECTHas
NEATENbHOCTb.

MeranpeaMeTHbIE PE3YNbTaThl OCBOCHHUS MPOTPAMMBI CPETHETO OOIIETO
00pa30oBaHUsl IOJDKHBI OTPAXkKaTh:

OsJagenne YHUBEPCAJIbHbIMHU Y4eOHbIMH NMO3HABATEJILHBIMU
AefCTBUSIMM:

1) 6a30Bble JIOrHUYeCKHe JeHCTBHS:

CaMOCTOATENbHO  (OPMYJIMpPOBATh W aKTyalH3upoBaTh  MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUM TMPUEMBI JIOTUUECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpPaBHEHHU S, Ki1accu(pUKaluu, o000IIEHUs ), pAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C IPYTUMH HOHSITHUSIMH);

ONpENENATh LENd ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

WCIIOJIB30BaTh OMOJOTUYECKUAE TTOHATHS ISl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOU ITPUPOIBI;

CTPOUTH JIOTMUECKHE pacCy>KIeHus (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
AQHAJIOTUU), BBIABISITH 3aKOHOMEPHOCTU U MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIbI U 3aKJIFOUCHUS,

MPUMEHSTH CXEMHO-MOJEJIbHBIE cpencTna TU1sL MIPEICTABICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIEHUW B M3yYaeMbIX OMOJOTUYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEYMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIaH pEHICHUs MPOOJIEMbl C YYETOM aHajIN3a HUMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH paboTy B  YCJIOBHSX  pPEaJbHOTO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATEICKON U MMPOEKTHOM AESITENIbHOCTH,
HAaBBIKAMH  pa3pemieHus MpoOJieM, CHOCOOHOCThIO W  TOTOBHOCTBIO K
CaMOCTOATEJILHOMY MOUCKY METOJOB PEIIEHUS TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pa3MYHbIE BHUbI JEITEIBHOCTH IO TMOJIYYEHHUIO HOBOIO
3HAHUA, €r0 HWHTEPIpEeTalH, MNPEOoOPa30BAHUIO M NPHUMEHEHHUIO B Y4YeOHBIX
CUTYalUsX, B TOM YHUCJIE MIPHU CO3JaHUH YUEOHBIX U COLMAIBHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMyJIUMpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
NESATENbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBIISITh [IPUYUHHO-CJIEJACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajavy,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOIAUTh apryMEHTHl MJisl JI0Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh IMOJIYYEHHbIE B XOJ€ PEHICHUs 3a/Jayd  pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATH LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEJCTB U CIOCOOOB
NENCTBUA B MPOPECCUOHAIBHYIO CPENY;

yMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO W MPAKTHUECKYIO OOJIacTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbl U pELICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UHPOpMALUU (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh



UHGOPMAITUIO Pa3TUYHBIX BUJOB U (POPM MpeCTaBICHHS, KpUTHUECKH OLIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
oTObope Oumosornueckor mHpopMamu, HEOOXOAMMOM JJisi BBITIOIHEHUS YYCOHBIX
3ajady;

nprOOpeTaTh OMBIT KCIOAL30BAHKS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMAIbHYI0  (GOpMY  MPEACTABICHHUS
ouosnornyeckoi uHpopmalu (cxeMbl, rpaduky, IUarpaMmsbl, TaOIHUIbI, PUCYHKH
" ApyTOe);

UCTIOJb30BaTh HAYUYHBIA fA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ouosjornyecko HHpOpMaNMEH: TPUMEHATh XUMHUYEcKkue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMyJibl, abO0peBHATYpy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HaTJIS AHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HaBaHWA W 3aUThl  WH(OpMaIuwy,
uH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHre YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeCTBUAMM:

1) oO1enme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4acCTBOBATH
B JMajore Wik JUCKYCCHU IO CYLIECTBY OOCYyKIaeMoW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTENHLHO BBINIOJHEHHUS MpejjiaraeMoin
3aJla4uM, YYUTHIBATh WHTEPECHl W COTJIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHUKOB
JMajora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEICTBA OOIIEHHUS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPENOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMSTYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOINEHWS U B3aUMOJCHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas [1eITeJIbHOCTh:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBHUIYAITLHON
paboThI IPH peIIeHUH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)I0TO YJieHa KOJUICKTHBA,;



IPUHUMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JACUCTBUSA NO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBHU,
pacrnpenenarth poid C y4€TOM MHEHHM y4YaCTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJAJAa M KaXIOTO yYaCTHHMKAa KOMAaH/IbI B
o0 pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

IIpeaIaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEU C TIO3ULUHA HOBHU3HBI,
OPUT'MHAJIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBJIAITh ITO3UTMBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYALUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBj1aieHre YHMBEPCAJTbHBIMH PEryJATHBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUId BBIABICHUS MpOOJIEM M HX
pelIeHMs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU 1IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JCHCTBMSX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIBbHYIO ACATEIIBHOCTD, BBISABIISATH
npo0emMbl, CTaBUTh U (HOpMYIMpPOBaThH COOCTBEHHBIE 3aJja4l B 00pa30BaTeIbHON
NEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTaBJISATh IUJIAH pPEIICHHs NpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh MTPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 00pa30BATENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPO.JIb:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMM  IO3HABATENbHOM  pedieKCHd KakKk  OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX IMPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUM, UCHOJIB30BaTh MPHUEMBI pedIeKCUH Uil OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PELLECHHUS;

YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX
CHIKEHHIO;



NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX TpPU aHajdu3e pe3yJbTaToB
NEeATEeNIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

PUHUMATh ce0sl, TOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TIPU aHajIu3e pe3yJIbTaToB
NEeATEeNIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.

MNPEJMETHBIE PE3YJIBTATHI

[IpeameTHBIC pE3ynbTaTBl OCBOCHHS COJEPKAHHS Y4eOHOTO mMpeaMera
«buonorusi» Ha yrayOn€éHHOM ypOBHE OpPHEHTHUPOBaHBI Ha oOecreueHue
npoduinbHoro  oOydenust  oOydvaronuxcst — Owosorun. OHM  BKIJIIOYAIOT:
crienuduyeckue sl OMOJIOTUU Hay4YHBIE 3HAHUS, YMEHHS U CIIOCOOBI ICHUCTBUM MO
OCBOECHHUIO, UHTEPIPETAIIMU U MPEOOPa30BAHUIO0 3HAHUMU, BUJIBI NESITEIHLHOCTH MO
MIOJTYYCHHUIO HOBBIX 3HAHUW U WX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAK)KE B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTaThl MPEICTABICHBI IO
roJlamMm U3y4eHUs.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» B 10
KJlacce NOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECTE€ M PpOJM OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApTHUHBI MUDA, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEUICHUH MpoOJeM  PaIMOHAIBLHOTO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oomooruu;

BIIQJICHUEC CHUCTEMOM OWOJOTMYeCKHUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraomue OWOJIOTMYECKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJIAIHUs, CaMOBOCIPOU3BEICHNUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenctBeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o wneHtpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB IEPBOIO TMOKOJICHHS, PACIICIUICHHS, YUCTOThl TaMerT,
HE3aBUCUMOro HacienoBaHuss [. Menaens, TOMOJIOTUYECKHX PSAJIOB B
HACJICICTBEHHOMN M3MEHYHUBOCTU H. . Basunoga), MIPUHLIATIBI
(KOMIUIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHUE,
HaO0II0/ICHHE, SKCIIEPUMEHT);



YMEHHUE BBIICTATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U
AYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIC
OakTepuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpPraHOB pPACTEHWH, J>KUBOTHBIX, YEIIOBEKa, TIPOIECCOB IKU3HEACITEIHLHOCTH,
MPOTEKAIONINX B OPTaHM3Max PAcCTCHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHIX
IpoLIECCOB: 0OMEHa BellecTB (MeTabonIu3M), MPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(GHOIO M T'eTePOTPO(HOr0 TUIIOB IMUTAaHUS, (DOTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeTOoreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUs,  HWHIWBUIYaTbHOTO  Pa3BUTHUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHS TEHOB, T€TEPO3HCa, HCKYCCTBEHHOT'O 0TOOPA;

YMEHUE YCTAaHABIMBATh B3aMMOCBS3M MEXIY OpPraHOWIAMH KJIETKH U HX
GyHKIUAMH, CTPOCHHEM KJIETOK pAa3HBIX TKaHEW W HMX (QYHKIHSIMHU, MEXKIY
OpraHaMH W CHCTEMaMH OpPTaHOB y pAacTEHHWH, JKUBOTHBIX M YEIIOBEKa U WX
(GYHKIUSAMH, MEXIYy CHCTEMaMH OPraHoB W WX (QYHKIUSAMH, MEXAY OSTarnaMu
oOMEHa BEIIEeCTB, dTallaMHu KJIIETOYHOTO ITUKJIA 1 KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTanaMu 3MOPUOHATBHOTO PA3BUTHS, TECHOTUNIOM W (PeHOTUIIOM, (EHOTHIIOM U
dbakTopamu cpelibl OOUTaHUS;

YMCHHE BBISBISITh OTIWYUTEIbHBIC TIPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIUIS JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

YMEHHE pelraTb OMOIOTUYECKUE 3a]Ja4H, BBISBISATH TPHUYNHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCICAYEMBIMU OMOJIOTHUYECKUMH TIPOIIECCAMHU U SIBJIICHHUSIMH, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyIbTATOB;

YMEHUE BBIMOJIHATL JIA0OpATOPHBIE W TpaKkTU4YeCKue pPaboThl, COOIOIATH
npaBuiIa mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIHHBIMU
cpenctBamu, (GOPMYTUPYS II€Ib HMCCICIOBAHUS, AHAIM3UPOBATH IOJYYCHHBIC
pE3yJIbTATHI U ICTIaTh BEIBOBL;

YMEHHE YYacTBOBaTh B y4eOHO-HCCIICIOBATEIIbCKON paboTe Mo OHOJIOTHH,
OKOJIOTMM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYIHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl Ha  yUYEHUYECKHX

KOH(epeHIUsIX;
YMEHUE OLIEHHUBAaTh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obrmactu  OuWoNOrMM W MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIJIOJIOTBOPEHHUE, HAIPABJIECHHOE M3MEHEHME I'€HOMa U CO3/IaHUE TPAHCTE€HHBIX
OpraHUu3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyled MNpogeccuoHaIbHON
NESTENHPHOCTH B 00JaCTH OMOJIOTHH, MEAUITUHBI, OMOTEXHOJIOTHUHU, BETEPUHAPUH,
CEJIBCKOTO XO3SIMCTBA, MUINEBON MPOMBIIINICHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
WHTEPEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH TIpodeccun u
IPOJOJDKEHUE OHOJOrMYecKoro oOpa3oBaHMs B  OpraHu3alUsiX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4eOHOTO Tipeamera «buomorus» B 11
KJlacce NOIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUM O MeECT€ U pPOJU OUOJOTHU B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTUHBI MHpa, B IO3HAHWHM 3aKOHOB MPHUPOJLI W PEHICHUU SKOJOTHUECKHX
npo0ieM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATBLHOTO
IPUPOAOIIOIH30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTHUH;

YMEHUE BJIAJICTh CHUCTEMOW OMOJOTHYECKHX 3HAHWUN, KOTOpas BKIIOYAET
OTpeNieliCHNs] M TOHWMAaHHWE CYIIHOCTA OCHOBOIIOJATAIONINX OMOJIOTHUYECKHIX
TEPMUHOB M TOHATHM (BHI, IKOCUCTeMa, Ouocdepa), OHONOTHUYECKHUE TEOPUU
(aBousrorinonHas teopus Y. JlapBuHa, CUHTETHYECKAsE TEOPUS DBOJIIOIINN), YICHUS
(A. H. CeBepuoBa — 0 nyTsX ¥ HanpasieHHUsX 3Bontonuu, B.. BepHaackoro — o
onocdepe), 3akoHbl (TeHeTHYecKkoro paBHoBecus [[x. Xapaum m B. BaiiaOepra,
3apoapiieBoro cxoacrsa K. M. bapa), npasuna (munumyma 1O. JluGuxa,
AKOJIOTMYECKON MNHUpaMHIbl JHEpPruu), runore3bl (runoresa «vupa PHK» V.
['unbepra);

YyMEHHUE  BJIaJ€Th  OCHOBHBIMU  METOJJaMM  HAy4YHOrO  IO3HAHWUS,
UCIIOJIb3yEeMBIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucaHue, U3MepeHue, HaONIOJICHHE, SKCIIEPUMEHT), CIOocO0aMu BBISBICHUS U
OLICHKU aHTPOIIOT€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIC MPU3HAKU: BHJIOB, OHOTEOLICHO30B,
AKOCHCTEM M Ouochepsl, CTaOMIU3UPYIOIMIETO, IBMKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHus, BIAUSHUS JABMKYIIUX CHJI SBOJIOLMU HA TeHO(POH I TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHUsI, YepeIOBaHUsI HANpaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3UM MEXIYy MPOLECCAMHU SBOJIOIUH,
JBYDKYIIUMHA CHUJIAaMU aHTPOIIOTeHe3a, KOMIIOHEHTaMHU PAa3JIMYHBIX SKOCHUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBIABISITH  OTJIMUMTEIbHBIC  NPU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOUTaHus, a0UOTUYECKUX U OMOTHYECKUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€Hd OpPraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHHUI B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO W CHUMBOJIMKY JUISl TOKA3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB M CPEJIbl OOMTaHMS, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIIECTBOBAHUS MMPUPOJIBI M YEJIOBEUECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4d, BHIABISTh IPUUUHHO-CIICICTBEHHbBIS
CBSI3M MEXKIY MUCCIIETyeMbIMU OMOIOTHYECKUMH MPOIIECCAMU U SIBJICHUSMH, JEJIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJTyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOIHATh JIA0OPATOPHBIE M IpaKkTUYECKHe padoThl, COOII0IATh
npaBuiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, TMPOBEPSITh HX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, GOpMYyJIUPYS Ielb HCCICIOBaHUS, aHAIM3HPOBATh IOTyYEHHBIC
pe3yabTaThl U JCNAaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIICIOBATEIHCKON paboTe Mo Omojoruy,
OKOJIOTUM W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJMY4YEHHBIC  PE3yNbTaThl Ha  yUYEHUYECKHX
KOH(EPEHITUSAX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HHU, YETOBEKa
¥ YeIIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUSIX U CIOCO0axX MPEeAOTBpAIICHUS
rIo0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oymymied mpodeccHoHaTbHOM
NESATENHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, IPUPOIOTIONB30BAHMS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SAWCTBA, MHUIIEBOMN
IIPOMBITIVICHHOCTH, YIIyONATh TO3HABATEIbHBI WHTEPEC, HAINpaBICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  MpodeccCuu ©W  MPOJOJDKEHUE
OMOJIOTMYECKOTO 00pa30BaHUsl B OPraHM3AIMIX CPEAHETr0 MPOo(hecCHOHATBFHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoJunyecTBO 4acoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposBbie)
Ne i/m Kontpoabsnsie | IlpakTnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl

buonorus kak Hayka Yuu.py

2 JKuBbl€ CUCTEMBI U X U3YUYEHUE 2 Yuu.py

3 buonorus knerku 2 0.5 Yau.py

4 XHUMHUYECKask OpraHu3anys KICTKU 10 1 Yun.py

5 Crpoenue u GyHKIUH KICTKH 8 2 Yan.py

6 OOMeH BeIIecTB U MpeBpalleHrue YHEPTHH B 9 1 Yuu.py
KJIETKE

7 Hacnencteennas uadopmarus u 9 0.5 Yuu.py
peanu3auus €€ B KIeTKe '

8 JKU3HEHHBIN TUKIT KIETKH 6 | Yun.py

9 CtpoeHue u pyHKIHH OpraHU3MOB 17 1.5 Yn.py

10 Pa3smHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5 Yun.py

1 ['eHeTnka — HayKa O HacJeICTBEHHOCTH U ) 0.5 Yuu.py
M3MEHYUBOCTH OPTraHU3MOB '

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 Yau.py

13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1 Yan.py




Yun.py

14 I'enetuka yenoBeka 3 0.5

15 Cenekiuusi OpraHnu3MoB 4 1 Yun.py

16 buoTexHOI0THS U CHHTETHYECKAsi OUOJIOTHSI 4 Yun.py

17 PesepBHOE BpeMst 1 Yau.py
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 13




11 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undgposbie)
Ne n/m Konrpoabnbie | IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 3aposkeHNe U Pa3BUTHE IBOJIIOLMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 MukposBontonus U €€ pe3ynbTaTsl 14 2
3 MakponsBontonus U €€ pe3ybTaThl 6
4 [TpoucxoxaeHre u pa3BUTHE KU3HU Ha 15 L5
3emuie
5 IIpoucxoxaeHue 4emoBeKka — aHTPOIIOreHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX
6 OPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karollleu cpenou
Opraau3Msl U cpesia 0OUTaHUs 1.5
DKOJIOrUsl BUJOB U MOIMYJISIUN 0.5
9 DKoJ0TUsl COOOIIECTB. DKOIOTHUECKHE 12 0.5
CUCTEMBI
10 Buocdepa — rmobanpHast sxocucTeMa
11 UYenoBek 1 OKpysKaroas cpea
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KoJsm4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasbnbie | IlpakTuueckue
n/n Bcero H3yYeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 buonorus kak KOMIUIEKCHasI HayKa U Kak 1 y
un.
4acTh COBPEMEHHOTO O0IIIeCTBa 06.09.2023 Py
. Yun.py
2 JKuBbIE CUCTEMBI U KX CBOMCTBA 1
07.09.2023
3 y 1 Yun.py
OBHEBAs OPTaHU3AIINS KUBBIX CUCTEM
P praman 07.09.2023
4 HcTopust OTKPBITHS U U3YYEHUS KIIETKU. 1 Yuu.py
Krnerounas Teopus 13.09.2023
MeToabl MOJIEKYJIIPHON U KIETOYHON Yun.py
ounonoruu. [IpakTrueckas padora
«M3yueHne MeTo10B KJIETOYHOU OMOJIOTUI
5 1 0.5
(xpomatorpadusi, amekTpodopes, 14.09.2023
JuddepeHManbHOe HEHTPU(YyTupoBaHue,
ITLIP)»
6 X €CKHIi COCTaB KIIe 1 yan.py
MMUYECKHUI COCTaB KIETKU
14.09.2023
. MuHepanbHbIe BEIeCTBa KIETKH, UX | Yuu.py
Ounonoruyeckas poib 20.09.2023
OpraHudeckre BemecTBa KIETKH — OeNKH. Yuu.py
8 JlaboparopHnas pabota «OOHapy)KeHUE 1 0.5
PATOPHaZ p by 21.09.2023
OEITKOB C TIOMOIIbIO Ka4eCTBEHHBIX




peaxkuuiny

ABVIKCHUS HUTOINIA3MbI B PACTUTCIIBHBIX

9 CBoiicTBa, Knaccupukanys u GyHKIUU Yuu.py
0emnKoB 21.09.2023

10 Opranuyeckue BeIecTBa KIeTKH — Yuu.py
YIJIEBOBI 27.09.2023

1 Oprannyeckue BEeIECTBA KIETKH — Yuun.py
JIUTIUIBI 28.09.2023
Hyxneunossie kucnotsl. JJHK u PHK. Yuun.py

12 JlaGopatopHas pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3 28.09.2023
KJIETOK Pa3JIMYHbIX OPTaHU3MOB)

13 Crtpoenue u pynkiuu ATOD. Jlpyrue Yun.py
nykineosuarpudocdarer (HTD) 04.10.2023
CexenupoBanue JIHK. Meroapt Yuun.py

14 T€HOMUKH, TPAHCKPUIITOMUKH
ni)oieom;npa CIPHITTOMHI, 05.10.2023

5 Yun.py

15 MeToabl CTpyKTypHOU OHOJIOTHH 05.10.2023

Yuu.py

16 Tuns! kietok. [IpokapuoTuyeckas kieTka 11.10.2023
CrpoeHue 3yKapuoTUYECKOM KIIETKH. Yuu.py

17 ITpakTnue i .

KerTO‘{HOI;I: I;?:Mp;]f;{zjjnque}lﬂe e " 12.102023

18 IToBepXHOCTHBIN anmnapar KJIETKH yau-py
12.10.2023

OnHoMeMOpaHHbIE OPraHOUABI KIIETKH. Yuu.py
19 [TpakTuyeckas padora «M3ydyeHue 0.5 18.10.2023




KIICTKax»

20

[TosyaBTOHOMHBIE OpTraHOM bl KJIETKH:
MUTOXOH/IPHUH, TUIacTH L. JlabopaTtopHas
pabora «MccnenoBanue miasmMoian3a u
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

0.5

19.10.2023

Yuu.py

21

HeMeM6paHHHe OpraHOnAbI KIICTKH

19.10.2023

Yuu.py

22

Crpoenue 1 pyHKIUHU Aapa

25.10.2023

Yun.py

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapHot. JlabopaTopnas padora
«M3yueHne cTpoeHus KJIETOK pa3Iu4HbIX
OpraHU3MOB»

0.5

26.10.2023

Yun.py

24

ACCUMMIISLIMS U IUCCUMMIISLINS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemiectB. Jlaboparopuas padota
«M3ydyeHne KaTaIuTUYECKON aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIas3bl WK
KaTaJiasbl)»

26.10.2023

Yun.py

25

DepMEHTAaTUBHBIN XapaKTep peakLuu
KJIETOYHOro MeTabonu3Mma. JlabopaTopHas
pabora «M3y4enue GpepMeHTaTHUBHOTO
pacIIeruieHus NepoKCHIa BOJOPOIa B
PaCTUTENFHBIX U )KUBOTHBIX KJIETKAX)

0.5

08.11.2023

Yun.py

26

benku-akTuBaTOPHI ¥ OCIKU-UHTHOUTOPHI

09.11.2023

Yun.py

27

ABTOTpOGHBIN THIT OOMEHA BEIIECTB

09.11.2023

Yuu.py




Yun.py

28 doTtocuHTE3 15.11.2023
XemocunTes. Jlabopatopnas pabora Yuu.py
29 «CpaBHeHHe TporeccoB POTOCHHTE3a U 0.5 16.11.2023
XEMOCHHTE32)
AHa’poOHbIe OpraHu3Mbl. Busl Yuu.py
30 opoxenus. JlaboparopHas pabota
«CpaBHEHHE TPOLIECCOB OPOXKEHUS U 16.11.2023
JIBIXAHUSD)
31 AdpoOHbBIE OPraHU3MBbl. DTarbl Yun.py
HEPTreTUYECKOro OOMEHa 22.11.2023
OHeprus MEMOpPaHHOTO rpaiueHTa Yun.py
32 npotoHoB. Cunrte3 AT®: pabora
HgOTOHHOI‘/'I ATCD-CI/IHTaSBII) 23.11.2023
33 Peakiuu MaTpuyHOTO CHHTE3a Yau-py
23.11.2023
14 TpaHckpumus — MaTPUYHBIA CUHTE3 Yuu.py
PHK 29.11.2023
. Yun.py
35 Tpancisius u e€ sransl 30.11.2023
36 KonupoBanue amuHokucioT. Posb Yum.py
pubocom B OMocuHTe3e Oenka 30.11.2023
17 Opranu3aiusi TeHOMa y IPOKapHoT U Yuu.py
JYKApUOT 06.12.2023
18 MorexysipHbIe MEXaHU3MBbI YKCTIPECCHU Yuu.py
TE€HOB Y DYKapuOT 07.12.2023
19 Bupycsl — BHeKJ1eTOUHBIE (POPMBI JKUZHU 0.5 Yum.py
U o0nuraTHbIe apa3uTel. [IpakTuyeckas 07.12.2023




pabota «Cozmanue MOl BUPYCay

40 BupycHsle 3a0051eBaHMs yelloBeka, Yuun.py
JKUBOTHBIX, PACTEHUI 13.12.2023
41 HanoTtexHoso 61010 € e yan-py
HOTEXHOJIOTUH B OMOJIOTMH U METULIMH 14.12.2023
. Yun.py
42 JKM3HEHHBIN TUKI KIETKU 14.12.2023
o Yun.py
43 Matpuunsiii cunres JJHK 20.12.2023
Xpomocomel. Jlaboparopras padota Yun.py
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 21.12.2023
MHUKpOIpenapaTax»
Yun.py
45 Jlenenue KJIETKU — MHUTO3 21.12.2023
Tuns! kneTok. Kapnokunes u HUTOKUHES. Yuun.py
JlaGopatopHnas pabora «Habmronenue
46 0.5
MUTO3a B KJIETKaX KOHYMKa KOpeIllKa JIyKa 27.12.2023
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 P Yun.py
eryJIsIys )KU3HEHHOTO 1K1 KJIETOK 78.12.2023
Yun.py
48 Opranusm Kak €IMHOE 1LIeJI0e 78.12.2023
Tkanu pacrenuid. JlabopatopHnas pabora Yun.py
49 . - 0.5
«M3ydenue TkaHel pacTCHUIN 10.01.2024
TkaHM KUBOTHBIX U YEJIOBEKA. Yuun.py
50 JlaGopatopHas pabota «3yueHue TkaHei 0.5 11.01.2024

KHUBOTHBIX»




Opranbl. CucTeMbl OpraHoB. Yun.py
51 JlabopaTtopnast pabota «3yuenue opraHnoB 0.5 11.01.2024
LBETKOBOI'O PACTECHHUSI»
Yun.py
52 Ornopa Tena opraHu3MoB 17.01.2004
53 Yuun.py
JIBU>KeHHEe OpraHu3mMoB 18.01.2024
Yun.py
4 IT
5 WUTaHNE OPTraHU3MOB 18.01.2024
55 [luranue MO3BOHOYHBIX KUBOTHBIX. Yun.py
[InmeBapuTenbHas CUCTEMA YEIIOBEKa 24.01.2024
Yuu.py
56 JIpIXaHue OpraHu3MoOB 25.01.2004
57 JlpIxaHne MO3BOHOYHBIX KUBOTHBIX U Yun.py
YeJI0BeKa 25.01.2024
53 T Yuun.py
PAHCIIOPT BEIIECTB Y OPraHU3MOB 31.01.2024
59 KpoBeHocHas cucreMa 1o3BOHOYHBIX Yun.py
JKUBOTHBIX U UEJIOBEKA 01.02.2024
Yun.py
B
60 BIZICJIEHUE Y OPTaHU3MOB 01.02.2024
61 3 Yun.py
alnTa y OpraHu3MOB 07.02.2024
Yuu.py
62 NMMyHHas cuctema yeiaoBeka 08.02.2024
63 PazapaxkuMocTs u perysmus y Yun.py
OpraHu3MOB 08.02.2024




64 ['ymopanibHas perynsius 1 SHI0KpUHHAS Yun.py
CHCTEMa KUBOTHBIX U YEJIOBEKA 14.02.2024
6 o Yuu.py
5 OpPMBbI Pa3MHOKEHUSI OPTaHU3MOB 15.02.2024
66 [TonoBoe pa3zMHOXeHUE Yau.py
15.02.2024
o Yun.py
o1 Meiios 21.02.2024
["amerorenes. O6pa3oBaHue U pa3BUTHE Yuu.py
MOJIOBBIX KJIEeTOK. JIabopaTopHas pabora
68 0.5
«/3yueHne CTpOCHUS MOJOBBIX KIETOK HA 22.02.2024
TOTOBBIX MHKpOIIpErapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB Yuu.py
— OHTOI'€HE3 22.02.2024
70 3akJiajika OpraHoB M TKaHEH U3 Yuun.py
3apO/JIbIIIEBBIX JIMCTKOB 28.02.2024
Poct u pa3BuTHE KUBOTHBIX. Yum.py
Jlaboparopuas pabota «BrisiBicHue
71 . 0.5
MPU3HAKOB CXOACTBA 3aPOBIIIEN 29.02.2024
MO3BOHOYHBIX KUBOTHBIX)
Pa3sMHOKEHME U pa3BUTUE PACTCHUM. Yun.py
72 Jlaboparopnas padota «CTpOGHI:IC OpTraHoOB 0.5 29.02.2004
Pa3MHOKEHHUS BBICIIUX PACTCHUIN
7 HcTopust cTaHOBJICHUS U Pa3BUTHUS Yuu.py
TCHETUKU KaK HAyKH 06.03.2024
OCHOBHBIC TIOHSTHS ¥ CHMBOJIBI TCHETHKH. Yuu.py
74 JlaGopaTtophnast padota «JIpo3oduia kak 0.5 07.03.2024

00BEKT F'eHETUYECKUX HCCIICIOBaHUIN




3aKOHOMEPHOCTH HACTEAOBaAHUS Yuun.py
pu3HaKoB. MoHOrubpuIHOE
75 ckpemuBanue. [Ipaktuaeckas padora 0.5 07.03.2024
"N3ydeHne pe3yabTaTOB MOHOTHOPHUIHOTO
CKpeluBanus y 1po3oduibr"”
76 [MuTonoruyeckrue OCHOBBI Yuun.py
MOHOTHOPHUAHOTO CKPEIINBAHUS 13.03.2024
Ananusupytoiee ckpemuBanue. Hemonnoe Yuun.py
77
JIOMUHUPOBaHUE 14.03.2024
JlurnbpuHoe CKpelmrBaHue. Yun.py
73 ITpakTnueckas padora «M3ydeHue 0.5
Pe3yJIbTATOB TUTHOPUIHOTO CKPEIIUBAHUS 14.03.2024
y IpO30(QHITBD»
79 [{uTonorunyeckrne OCHOBBI TUTHOPHUTHOTO Yuu.py
CKpEIIMBaHUS 27.03.2024
80 CuerieHHOE HaclIeI0BaHKEe MPU3HAKOB yau.py
28.03.2024

81 XpoMOCOMHas TEOPUSI HACIEACTBEHHOCTH yau.py
28.03.2024

82 [enertnka mona yau-py
03.04.2024

83 ['eHoTumn kak 1eIO0CTHAS cCUCTEMaA yau.py
04.04.2024

24 ['eHeTnYecKuil KOHTPOIb PA3BUTHS Yun.py
pacTeHu!, )KUBOTHBIX U YEIIOBEKA 04.04.2024

25 N3MeHuYnBOCTh MpU3HAKOB. BHibl Yuun.py
W3MEHYUBOCTH 10.04.2024




86

MoaudukanroHHast K3BMEHYUBOCTh

11.04.2024

Yun.py

87

BapuanunoHHsli psii 1 BapualiMoOHHas
kpuBasi. JlaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEN
MO (PUKAIIMOHHOW U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BapHAIlMOHHON KPHUBOI»

0.5

11.04.2024

Yuu.py

88

I'enoTunuueckass N3MEHIHUBOCTb.
KomOuHaTHBHAsS H3MEHYUBOCTE

17.04.2024

Yun.py

89

MyTtannoHHast U3MEHUYUBOCTD.
[TpakTuyeckas pabora «MyTanuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

18.04.2024

Yuu.py

90

3aKOHOMEPHOCTH MYTallMOHHOTO
nporecca. DNUreHeTHKa U SMUTeHOMUKA

18.04.2024

Yun.py

91

['enernka yenoseka. [Ipakruyeckas pabora
«CocTaBlieHHE U aHAJH3 POIOCIOBHOI»

0.5

24.04.2024

Yun.py

92

MeTto bl METUIIMHCKON T€HETUKHA

25.04.2024

Yuu.py

93

3HayeHUe MEIUIIMHCKON T€HETUKHU B
MPEAOTBPALEHUH U JICUCHUH
FeHETHYECKNX 3a00I€BaHUI YET0BEKA

25.04.2024

Yun.py

94

OCHOBHBIE ITIOHATHS CCJICKIINU.
JlaGopaTtopnas pabora «/3yuenue copToB
KYJIETYPHBIX PACTEHHI U TIOPO JJOMAIITHUX
YKUBOTHBIX)»

0.5

08.05.2024

Yun.py

95

MeTob! celneKIIMOHHON paboTHI.

0.5

Yun.py




Jlaboparopuas padota «/3ydeHre MeTo10B 15.05.2024

CEJIEKIIMU PACTCHUIN

JlocTikeHus CeNeKuu pacTeHU 1 Yuu.py
Bl

96 JKUBOTHBIX paKTqu:CKaﬂ pabota 1 16.05.2004
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHUe U UCTOIb30BaHUE 1 Yuu.py
TEHETUYECKUX PECYPCOB 16.05.2024
buoTtexHoorus kak Hayka ¥ OTpacib Yuu.py

98 B .
npou3BojcTBa. [IpakTuueckas pabora 1 0.5 72 05.2004
«M3yueHne 00beKTOB OMOTEXHOJIOTHUI

99 OcHOBHBIE HANIPABJICHHUS] CAHTETHYECKOM | Yun.py
ounonoruu 22.05.2024

Yuu.py

100 X 1

POMOCOMHAsI U T€HHAsl UHKEHEPUS 13.05.2004
Yun.py
101 M 0
€AUIIMHCKHE OMOTEXHOJIOTUHI 1 73.05.2024

102 PesepsHelii ypok. IloBTopenue, | Yun.py

0000111eHHe, CUCTEMAaTHU3aIUs 3HAHUH 23.05.2024
BIIEE KOJIMYE
ObIll O CTBO HACOB I10 102 13.5

[NPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTpoabnbie

Bcero
padoThI

IIpakTyeckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
undposbie
o0pa3oBaTe/ibHbIE

pecypchl

OposmoninonHas Teopust Y. lapsuna

JIBHoKyIIME CUIIBI 3BOJIFOIMU BUAOB 1O Y.
JapBuny

bopb6a 3a cymiecTBoBaHUE, €CTECTBEHHBIH
U UCKYCCTBEHHBII 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPHH
3BOJIIOLUN

DTarbl 3BOJIIOIMOHHOTO MPOIEcca:
MUKPOIBOIIOLHUS U MaKPOIBOIIOLUS

HOHYJIHI_II/IH — DJIECMCHTApHAad €AUHUIa
9BOJJIOIIMH

3aKOH reHeTHYECKOTO paBHOBecHs JIx.
Xapnau, B. BaiinOepra. JlabopaTopHas
pabota «BbIsiBJICHUE U3MECHUUBOCTH Y
0cobeii 0THOTO BUIA»

0.5

DneMeHTapHbIe PaKTOPHI IBOTIOIUN

OS¢ ekt ocnoparens. dpdexr
GYTLIJIOI{HOI‘ O I'OpJIbIIIKa

10

Murpauuu. M30aumuu nomyJIsiui:
reorpaduyeckas, OMoJIOruHIecKas

11

EctectBeHHbI 0TOOP — HaNpaBIISIIOIIMMA
(hakTOp IBOTIOIIUHU




12

[TonoBoii oT6Op

13

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOAIBOIIOLHH.
JlaGopatopHnas pabora «3yuenue
apoMop(}030B U HINOANATITAIIIH Y
pacTeHUM U KUBOTHBIX»

0.5

14

ITpumeps! npuCcTIOCOOIEHUH y OpraHU3MOB:

Mopdonoruueckue, GU3MOIOTHUECKUE,
OHMOXMMUYECKHUE, TTOBEICHUECKHUE.
Jlaboparopnas padota «I[Ipucrnocobnenus
OpraHnu3MoOB U UX OTHOCUTCJIbHAA
11eTIECO00Pa3HOCTH

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
0 MOP(OJIOTUIECKOMY KPHTEPHIO)

0.5

16

CrpykTypa BUaa

17

BunoobpazoBanue kak pe3yiabTar
MUKPO3BOJTIOITUN

18

CBs13b MHKPO3BOJJIIOIUA U SITUACMHUOJIOTUA

19

Makpossosntonus. [Taneontonornyeckue
METO/bl U3YUYEHUS IBOIOIUN

20

buoreorpaduyeckue METOIbI U3YICHUS
9BOJIIOLIUN

21

9M6pI/IOJ'IOFI/ILIeCKI/Ie " CPABHUTCIIBHO-
MOp(I)OJlOFI/I‘{eCKI/IC MCTObI U3YUCHUSA
9BOJJIOIINMH

22

MounekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MAaTEMAaTUYECKUE




MCTOABI U3YYCHHA 3BOJIIOLIUN

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH
4 AnantuBHas paauanua. HepaBHOMepHOCTD
TEMITOB BOJIIOINH
25 Hayunbie runote3bl NpoucxoKaeHus
KU3HU Ha 3emiie
26 JloHayuHbIe PeACTABIECHUS O 3aPOXKICHUH
KU3ZHU
7 OcCHOBHBIE 3Tanbl HEOPTAHUYECKOU
HBOJIIOLIUU
28 I'unoressl 3apOXKACHUS KU3HU
Uctopus 3emiin 1 MeTOABI €€ U3YUEHUS.
29 JlabopartopHnast pabota «M3yuenue u 0.5
OTHCaHNE UCKOTAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOBY
30 HavanbHble aTans opraHn4eckoin
HBOJIIOLIUU
31 DBOJIOLUS 3YKApUOT
OCHOBHBIE 3TaIlbl SBOIOINH
1 pacturensHoro mupa. [Ipaktudeckas 0.5
pabota «M3yuyeHue ocodbeHHOCTEN '
CTPOEHHUS PACTEHUN Pa3HbIX OTIEIOB)
13 OCHOBHBIE 3TaIlbl 3BOITIOIUH KUBOTHOTO
Mupa
DBoJonus )KUBOTHBIX. [IpakTrueckas
34 pabora «M3yuenue ocoGeHHOCTEM 0.5
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe xu3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBsie BBIMUPAHUS — 3KOJOTHUYCCKUC

36 KPHU3HCHI NIPOLLIOTO

37 CoBpeMEeHHBIN HKOJIOTMYECKNN KPU3HUC, €ET0
0COOEHHOCTH

13 CoBpemeHHas cucTeMa OpraHuYeCcKoro
MIPOLIOTO

39 OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIIBI
OpPraHU3MOB

40 AHTpONOJIOrHs — HAayKa O 4EeJIOBEKE

41 PasButue npeacrasieHuii o
IIPOUCXOXKACHUN YeJI0OBEKa
MecTo 4yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3y4yeHue ocobeHHOCTEN 0.5
CTPOEHMSI CKEJIETa YETIOBEKA, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIOKYIIIME CHIIBI aHTPOIIOTeHE3a

44 CooTHolieHrne OMOIOTrMYECKUX U
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOT€HE3E

45 OcCHOBHBIE CTaIUU aHTPOIIOI€HE3a

46 [Taneorenernka u NajJjeoOreHOMMKA

47 DBOIOIMS COBPEMEHHOI'O YEJIOBEKA
UYenoseueckue pacel. [Ipaktuueckas

48 pabota «/3yueHue 3KOJTOrHIeCKUX 0.5
aJlanTanuil 4eJoBeKay

49 Me:xucuuIIMHapHble METOIbI

AHTPOMOJIOTUHN




50 3apoxaeHUE U pa3BUTHE IKOJIOTUU 1
MeTtonasl skonorun. JlabopatopHast paborta

51 «M3ydyenre METOI0B IKOJIOTHYECKUX 1 0.5
HCCIIEA0OBAHUN

5 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM I 1
YelioBeKa

53 Dkosnorudeckue HpakTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas | 0.5
pabota «BblIsiBJI€HNE TPUCTIOCOOICHUI ’
OpPraHMU3MOB K BIIMSIHUIO CBETa»
Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTHYECKHH (akTop.

55 JlaGopatopHnas pabota «BplsiBieHue 1 0.5
MPUCTIOCOOTICHNUH OPTaHU3MOB K BIUSTHHIO
TEMIIEPATYPbI»
Abunornyeckue pakropsl. BrnaxHocTs Kak

56 skosornueckuit pakrop. JlaboparopHas I 0.5
pabota «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 0OuTaHUsI OpraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznenusie GopMbI OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HaueHre OMOTHYECKUX B3aUMOIEUCTBUMN

61 JUIs CYILIECTBOBAHUSI OPIaHU3MOB B CpEJE 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEePUCTUKHI 1




MomyJiauuu

OCHOBHBIE TTOKa3aTeIIN TNOIMYyJIsIHUU

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3pAaCTHAS U
MOJIOBAst CTPYKTypa
OcHOBHbIE MIOKa3aTeNN MOMYJISIIUN:

64 POKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoJoruueckasi CTpyKTypa nonyJsuuu

66 JlnHaMHKa TOMYJISALINN U €€ PETyYIISIIHS

67 Kpussie pocta YNCICHHOCTH MOITYJISIUH.
KpuBbie BbKUBaHUS
DKoJioruuecKasi HuIla Buja.

68 Jlaboparopuas padota «I[Ipucmocobnenus 0.5
CEMSIH PaCTEHUH K PacCEICHUIO»

69 Bup xak cucrema nonyJisinuin

70 3aKOHOMEPHOCTH TTOBEJICHUS Y MUTPALIHI
KUBOTHBIX

71 Coo0111ecTBO OPraHu3MOB — OUOIICHO3

72 DKocHucTeMa KaK OTKpbITasi CUCTEMA

7 KpyroBoport BeliecTB 1 MOTOK SHEPTUU B
AKOCHCTEME

74 OcHOBHBIE IOKA3aTENN HIKOCUCTEMBI

75 DKOJOrH4ecKHe MupamuIbl

76 M3meHeHns coo011ecTB — CYKIIECCHH

77 [Ipupoanbie 3KO0CUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI




TYHAp, JIECOB, CTEIIEH, TyCThIHb

79 AHTPONOTre€HHBIE YKOCUCTEMBI

20 Ypboskocucremsl. [IpakTuueckast pabora 0.5
«M3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

2 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, HOMYJISILIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmertanerapHas 000g09Ka
3emuu

84 VYuenue B. U. Bepnaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHHUS
6uocdepsl

26 KpyroBopoTsl Beniects u
OMOreOXMMHYECKUE ITUKIIBI

27 3oHankHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocts 6uoCheps

89 DKOJOTrH4eCKHe KPU3HUCHI U UX TPUUHHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTPOIIOr€HHOE BO3JEHCTBUE Ha
PaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupozs!

93 OCHOBHBIE TPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBCUYCCTBA U ITPUPOIbL

PamuonansHoe MpUpOAO0IIOJIb30BAHNUEC U

94 COXpaHEHHE OMOIOTHYECKOTO 1
pazHooOpaszus 3eMiun

95 Ofio6mem1e o Teme « MHUKPOIBOIIOLNS U 1
e€ pe3yIbTaThi»

96 Q§06meHHe 1o TeMe «Makpo3BoIOLUs U |
e€ pe3ynbTaTh»

97 O6o06muienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )KU3HU HA 3eMIIe»

08 O6006menue o reme «IIpoucxoxaeHue 1
YeJIOBEKa — aHTPOIIOTEHE3»

99 O060061IeHre o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUAX OPraHU3MOBY

100 O606menue o Teme «OpraHu3Mbl U cpea 1
oOuTaHUS

101 O606meHI/Ee 10 TeMe «IDKOJIOTUSA BUIOB U 1
TOMYJISIU

102 O606menue o Teme «brochepa — 1
rio0abHas YKOCHCTEMA

OBILEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
non penakiueit [laceunuka B.B., AkunonepHoe o6mectBo «3narenscTBo

«IIpocsenienue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Kanunosa I'.C.

MsrkoBa A.H.

buonorwus.

Tematnueckue u

WUTOTOBBIC

KOHTPOJIbHBIE

pa6otsr 10-11

KJIaCChbI

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

http://schoolcollection.edu.ruhthttp://ege.edu.ru

tp://www.fipi.ruhttp://www.p

riroda.ru






